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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.  

     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 
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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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1. CHAPTER I. INTRODUCTION TO CLINICAL ANATOMY AND 

OPERATIVE SURGERY 

 

1.1. Lesson 1 

Theme "Surgical instruments and suture material" 

 

1.Justification of the topic: 

 

     Knowledge of medical instruments and rules of working with them is a necessary 

component of knowledge of the doctor.  

 

2.Specific objectives: 

 

• Determine the content of topographical anatomy as a science that studies the 

structure, shape and relative position of organs and tissues in various areas of 

the body. 

• Determine the content of operative surgery as a science of operational methods 

• Classify surgeries. 

• Identify modern surgical instruments and apparatus 

• Know the general rules and techniques for the use of tools for different purposes. 

 

3. Tasks for preparing to class 

 

3.1. A list of key terms for the assimilation 

 

Surgery mechanical effects on organs and tissues for diagnostic, therapeutic or 

rehabilitation  

Surgical access stage surgery, which provides access to tissues and organs for the 

rapid acceptance 

Surgical technique stage surgical procedure carried out on tissues and organs for 

diagnostic, therapeutic or rehabilitation  
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Regional anatomy science that studies the structure, shape and relative position of 

organs and tissues in various areas of the body 

Operative surgery the science of methods /ways/ of the surgical interventions.  

 

3.2. Theoretical issues to engage in: 

 

1. The history of topographical anatomy, and content of the course  

2. The content of the course of operative surgery  

3. Classification of surgery 

4. The principles and stages of surgery  

5. Purpose and techniques of general and specialized surgical instruments 

 

3.3. Practical work in class 

 

1. Working with surgical instruments according to their function 

2. Transfer of instruments during the surgery 

 

4. Content of topic 

 

     Subject matter and methods of topographical anatomy and operative surgery. 

Topographic anatomy - the science which studies the structure, shape and relative 

position of organs and tissues in various areas of the body. It also examines the 

musculoskeletal orientations of specific areas of the projection and the neurovascular 

structures on the surface of the human body, the location of the body /golotopy/, their 

placement relative to the skeleton /skeletopy/ or complex anatomical structures 

/syntopy/ depending on gender, age and type of physique. The object of study of 

topographic anatomy as are forms of individual anatomical variability. 

Operative surgery - the science of surgery, techniques /methods/ surgical interventions, 

which essentially boils down to the mechanical stress on the organs and tissues for 

diagnostic, therapeutic or reconstructive purposes. Operative surgery studies, develops 

and implements clinical surgery in online access and operational methods in the light 
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of preoperative preparation, the technical performance characteristics of the operation 

itself and the postoperative period. When performing the jperation takes into account 

the anatomical surgeon availability, technical feasibility and physiological 

permissibility of transactions - the principles, formed a prominent surgeon Nikolay 

Burdenko. 

     Types of operations: radical and palliative, primary, secondary and repeated, one-, 

two-and many component; urgent and planning. Operations are forms of interventions 

- cut (tomia), the imposition of anastomosis (stomia), the complete removal (ectomia), 

partial removal (resectio), removal of the peripheral part of the body (amputatio). 

Surgical instruments, especially in its pediatric surgery. Microsurgical technique. 

Modern sutures. Suturing apparatus. 

 

5. Materials for self-work 

 

5.1.Abstracts 

 

1. History of the department of operative surgery and topographic anatomy of NMU 

2. New surgical tools 

3. New suture materials 

4. Suturing device in vascular surgery 

5. Suturing device in breast surgery 

6. Surgical tools for the endoscopic surgery 

5.2. Visual aids (stands, posters, tables) 

 

• Surgical instruments 

• New surgical tools 

• New suture materials 

• Suturing device in abdominal surgery 

• Suturing device in vascular surgery 

• Suturing device in breast surgery 

• Surgical instruments for endoscopic surgery 
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1.2. Lesson 2 

Theme "Primary surgical technique" 

 

1. Justification of the topic: 

 

     Possession of methods and techniques of primary surgical treatment of wounds, 

bleeding, suturing is an integral part of the qualification requirements to physician in 

any specialty. 

 

2. Specific objectives: 

• Identify modern surgical instruments 

• Demonstrate the technique of separation and connection tissue 

• Demonstrate the technique of primary surgical treatment of wounds 

• Demonstrate the technique of temporary and final hemostasis in the wound 

• Demonstrate the technique of venesection 

• Distinguish between different types of transplantation and explantation of 

organs and tissues 

 

3. Tasks for preparing for classes  

 

3.1. A list of key terms for the assimilation 

haemostasis  stop bleeding during surgery 

explantation  transplantation of dead material 

transplantation transplantation of living biological material 

 

3.2. Theoretical issues to engage in 

1.Types of the surgical sutures for connecting tissue 

2.What is operating angle? What is its optimum value? 

3. What is the inclination of the axis of action operationally, what his values are 

considered optimal? 

4. What criteria determine the ability to perform the operation? 
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5. Types of local anesthesia in surgery 

6. What is the line of Langer? 

7. Basic principles of separation and connection of tissues 

 

3.3. Practical tasks that are performed in class 

1. Dissection of tissues in different positions of the scalpel 

2. Ligation of the vessels. 

 

4. Content of topic 

 

     Methods of local anesthesia (infiltration, conduction anesthesia) intra – and how 

extraoral conduction anesthesia in dentistry. The central (trunk) and peripheral nerve 

block. Anesthesia around the circular (the wing-palatal) and an oval hole for pain upper 

and lower jaw nerve. 

Disconnection and connection tissue. The use of laser surgery, ultrasound. Primary and 

secondary sutures. Types of surgical sutures. 

     The main methods of temporary and final stop bleeding. 

Basic principles of primary surgical treatment of wounds. Engineering of the major 

surgical procedures (intra-and subcutaneous injection, intramuscular injection, 

venipuncture, venesection). Puncture and catheterization of the subclavian vein. 

Intravenous drip infusion. Fundamentals of plastic and reconstructive surgery. Organ 

transplantations, replantation. 

 

5. Materials for self-work 

 

5.1.Abstracts 

 

1.Comparative characteristicnof knots used in surgery (female, marine, surgical). 

2.Venipuncture of the subclavian artery. 

3.Periomphalic methods of administration of drugs and fluids. 

4.Ways and places of the venesection. 
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5. Biological glues and their use in connecting tissue. 

6. Physical and chemical methods to stop bleeding. 

 

5.2.Visual aids (stands, posters, tables) 

 

1.Technological schemes for different types of surgical sutures. 

2.Methods of tying surgical knots. 
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1.3. MATERIALS FOR READING TO CHAPTER I 

     The department of operative surgery with topographic anatomy, the study of 

dressings and the surgical clinic was created by one of the first in the medical faculty 

of Kyiv University of St. Volodimir and occupies a special place in the educational 

process of higher medical education. The department teaches theoretical discipline - 

topographic anatomy and clinical discipline - operative surgery. This department is a 

bridge between the theoretical and practical training of the doctor. 

 

Fig.1.1. University of St. Volodymir (founded in 1834) (architect V.Beretti, 1837-

1842). 

     In the surgical clinic of the University, the first dean of the medical faculty, the first head of the 

department, professor V.А. Karavayev worked and taught operative surgery with topographic 

anatomy (now Volodymirska Street, 60, Kyiv). 

 

     On the recommendation of the members of the medical committee I.T. Spassky and 

N.I. Pirogov, V.A. Karavaev was appointed the first professor of the medical faculty. 

Should be emphasized that only in the Russian Empire teaching of operative surgery 

and applied (topographic, surgical, clinical) anatomy were combined into special 

departments. 
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Fig.1.2. V.A. Karavayev                                                            Fig.1.3. 

N.I. Pirogov 

 

     Since the opening of the Medical Faculty, Professor V.A. Karavayev has taught 

operative surgery and surgical anatomy as a separate, but the only subject. December 

16, 1850 at the University Council, he reported on the course of operative surgery and 

surgical anatomy, and separately on the surgical clinic. The independence of operative 

surgery and surgical (topographic) anatomy was confirmed by the curriculum compiled 

by V. A. Karavayev. So, the first program on this subject was compiled in Kyiv in 

1851. The clinic of V.A. Karavayev, designed for 20 beds, was located on the first floor 

of the main building of the St. Vladimir University. For many years she was the only 

one in Kyiv and Ukraine. V.A. Karavayev is also the founder of the Kyiv School of 

ophthalmology. More than fifty years of professorial (teaching and clinical) activity of 

a scientist in Kyiv was a significant event in the development of Ukrainian surgery and 

topographic anatomy. Operative surgery and topographical anatomy were presented 

for two years - in the 3rd and 4th courses. The main textbook for many years remained 

the “Lectures on operative surgery” by Professor V.A. Karavayev. It was one of the 

first manuals on operative surgery in the Russian Empire and in the world. In 1885, 

V.A. Karavayev issued a special manual, Operational Surgery, in 1886, the Atlas of 

Operative Surgery. The professorial (teaching and clinical) work of the scientist in 

Kiev was a significant event in the development of Ukrainian surgery and topographic 

anatomy. 
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Fig.1.4. Anatomical Theater (Architect O. Beretti, 1851-1853), 

where in 1918 the Department of Operative Surgery and Topographic Anatomy of the Medical 

Faculty of the University of St. Volodymir was located 

(Now - Bogdan Khmelnitsky street, 37, Kyiv) 

 

     In 1861, Yu. K. von Szymanowski, a graduate of the University of Dorpat, was 

invited to the position of extraordinary professor of operative surgery. He was elected 

to Kyiv University on May 26, 1861 and immediately after his election, he presented 

a new program in operative surgery and surgical anatomy. 

 

Fig.1.5. Shimanovsky Julius (1829-1868) 

 

     Yu.K. Shimanovskiy owned the development of original plastic surgery on the 

elbow and knee joints. His modification of the Gritti-Stokes amputation operation is 

still relevant today. He published a unique "Manual of Operative Surgery" in 3 

volumes. The classic work of Yu. K. Shimanovsky is the monograph Operations on 

the Surface of the Human Body (1865), which summarizes European, Russian, and 

own experience of reconstructive surgery. He was an excellent surgeon and headed the 

surgical clinic of a military hospital. 
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     In 1881, A.Kh. Rinek was elected to the department of operative surgery with a 

faculty clinic (a course of operative surgery with surgical anatomy was taught at the 

department of faculty surgery). He was a brilliant surgeon who successfully operated 

on the abdominal organs, kidneys, and mammary glands. 

 

Fig.1.6. Rinek Alexander (1837-1916) 

 

     Unconditional merit of A.Kh. Rinek is the creation of the Kiev surgical school, her 

pupils became such famous surgeons as M.G. Chernyakhovsky, V.I. Lisyansky and 

K.M. Sapezhko. 

     In 1886, on the recommendation of professors N.V. Sklifosovsky and S.P. 

Kolomnin, Professor P.I. Morozov was elected to the department of operative surgery 

with topographic anatomy and headed the department from 1886 to 1910 and from 

1917 to 1922.  

 

Fig.1.7. Morozov Pavel (1846-1927) 

 

     In addition to teaching, P.I. Morozov led and practical work, led two surgical 

hospitals of the Mariinsky Red Cross community in Kyiv. He educated a galaxy of 

talented surgeons and topographers, among them G.E. Kachkovsky, V. Bogumil, L.I. 

Kutsevol-Artyomovsky, A.V. Vaker, P.V. Mazyukevich, G.S. Ivanitsky. A significant 
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contribution to the development of surgery and topographic anatomy became his 

textbooks "Fundamentals of operative surgery and topographic anatomy" and "Course 

of military surgery". 

     In 1910, V.D. Dobromyslov, a student of Professor E.G. Salishchev, was elected 

Head of the Department of Operative Surgery and Topographic Anatomy.  

 

Fig.1.8. Dobromyslov Vasily (1869-1918) 

 

     One of the first in the world, he developed in detail on the corpses, and then in the 

experiment on animals, transpleural access to the esophagus and organs of the posterior 

mediastinum, showed the relative safety of surgical pneumothorax and the ability to 

operate on the organs of the chest cavity. He included the theory and practice of 

abdominal surgery in the curriculum. 

     Since 1921 the Kyiv Medical Institute has become an institution of higher medical 

education. Department of Department of Operative Surgery and Topographic Anatomy 

in KMI was headed by famous professors: G.Ivanitsky, V.Pavlenko, I.Studzinsky, 

S.Novitsky, V.Pavlenko, I.Kallistov, K.Kulchitsky, M.Kovalsky, V.Chernyak. 

     Since 2019, the teaching of the discipline "Clinical Anatomy and Operative 

Surgery" for medical students of Educational scientific center "Institute of biology and 

medicine" Kyiv T. Shevchenko national university has been started on Department of 

fundamental medicine. 

     Topographic anatomy is not only part of the human anatomy in general, it is the 

anatomy of a doctor, especially a doctor of the surgical profession. Topographic 

anatomy examines the areas and organs of the human body in all the variety of their 

interconnections, both morphological and functional, it explains the genesis of 
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symptoms and syndromes, is the basis for a clinical examination of the patient. That is, 

it is applied or clinical anatomy, which is necessary for a doctor of any specialty. 

     Operative surgery is a part of surgery in general, studies directly the act of surgical 

intervention in the human body, teaches its main principles and teaches the primary 

manual surgery techniques. It must be remembered that "surgery" is not only a science, 

but also a craft, an art, where there is little to know - one must also be able. 

     The development of surgery, the emergence of its new sections, a clear 

differentiation of methods, naturally changed the teaching of operative surgery and 

topographic anatomy. Classical methods of layer-by-layer “anatomical” preparation of 

cuts of frozen (or specially fixed) corpses according to Pirogov, injections of blood and 

lymphatic vessels, methods of corrosion, enlightenment, impregnation with heavy 

metals and coloring of nerve structures are practiced. Histochemical, biochemical, 

autoradiographic methods, transmission and scanning electron microscopy, electron 

paramagnetic resonance, computed tomography, angiography, radionuclide 

scintigraphy, other methods, as well as modeling on animals of various states, are also 

widely used. 

 

PRINCIPLES OF OPERATIVE SURGERY 

Operative surgery is a science about surgeon armamentarium, surgical operations, 

methods of surgical interventions, the essence of which consists in mechanical effects 

on organs and tissues for diagnostic, therapeutic or restorative purposes. Operative 

surgery studies, develops and implements methods of surgical access and surgical 

maneuvers in clinical surgery with due account to pre-operational training, technical 

performance of surgery itself and specific aspects of the post-operational period. Most 

surgeries involve exposure of an organ, part of it, or other anatomical formation, and 

surgical intervention. For that purpose, surgeons should pay due regard to the 

principles formulated by the eminent surgeon N. N. Burdenko: 

- anatomical accessibility - the ability to make an incision to expose the pathological 

focus without damaging the vital structures, providing the closest access to the object 

of intervention. In such cases, a surgeon should be guided by developed projections of 

internal organs on the surface of the body; 
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- technical capability - ways to mechanize the stages of surgical intervention. 

- physiological tolerance of surgeries - the ability to preserve post-surgery bodily 

function. 

 

PHASES OF SURGICAL INTERVENTIONS 

There are three phases of surgical interventions:  

1) operational access – a part of surgeries, providing anatomically sound access to an 

organ, reducing the risk of damage to vital organs and tissues, blood vessels and nerve 

trunks; 

2) operational maneuver - the main part of surgeries, involving the use of a specific 

surgery technique for particular pathology; 

3) exit from surgery – restoration of integrity of tissues disturbed by the surgery 

(connection of tissues, suturing (putting stitches)). 

 

TYPES OF SURGERIES 

The following surgeries are distinguished by the nature of surgical interventions: 

- radical surgeries - complete removal of causes and consequences of a disease by 

performing certain manipulations (removal of an organ, removal of a part of an organ, 

opening and draining an abscess, etc.) in order to restore normal bodily functions; 

- palliative surgeries - temporary alleviation of patient’s condition or reduction of a 

pain syndrome (when radical removal of the pathological focus is impossible). 

Surgeries are distinguished by actual time of performance: 

- extraordinary (urgent) surgeries - performed for vital indications; 

- unscheduled surgeries - may be delayed for a short time to clarify a diagnosis and 

prepare a patient; 

- scheduled surgeries – performed after a full examination of patient. 

Surgeries are distinguished by target directionality: 

- medical surgeries - removal of a pathological focus or restoration of impaired 

function; 

- diagnostic surgeries - biopsy, punctures, angiography and other interventions to 

clarify a diagnosis. 
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Surgeries are distinguished by type: 

- bloodless surgeries - reposition of joint dislocation, putting together bone fragments 

in fractures, etc.; 

- blood surgeries – disruption of integrity of the skin, soft tissues or mucous 

membranes; 

- open surgeries – performed with a wide dissection of tissues or organ to ensure 

optimum access to the organ or pathological focus; 

- closed surgeries - endoscopic (tissues are dissected for providing access of special 

tools to a pathological focus; the magnified image is displayed on a monitor in the 

operating room). 

Surgeries are distinguished by technique: 

- typical (standard) surgeries - performed according to a clearly developed scheme, 

each phase of which is performed sequentially until completion of surgical 

intervention; 

- atypical surgeries – performed without a specific scheme, depending on the nature of 

pathological process and the topographic-anatomical features of the body site. 

Surgeries are distinguished by degree of infection: 

- clean surgeries - not accompanied by dissection of a cavital organ; signs of tissue 

inflammation are absent; 

- conditionally clean surgeries - the lumen of cavital organ is opened, but its contents 

do not enter the abdominal cavity; 

- contaminated surgeries - a leakage of contents from a cavital organ into the 

abdominal, thoracic cavities or tissues is observed; surgeries associated with dissection 

of tissues that manifest signs of acute inflammation without purulent discharge; 

- dirty surgeries - all surgeries accompanied by phenomena of peritonitis, necrosis, 

perforations and purulent-destructive processes. 

Surgeries are distinguished by methods: 

- microsurgical surgeries - performed with the help of special magnifying devices, tools 

and suture material; 

- fluoroscopic surgeries – performed under X-ray control; 
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- endoscopic surgeries - performed using endoscopes (optical devices for various 

purposes), including: laparoscopic surgeries - performed using a rigid optical device 

(laparoscope) inserted through a puncture in a specific site for inspection and 

interventions on abdominal organs (laparoscopy), thorax (thoracoscopy), urogenital 

tract, musculoskeletal system (arthroscopy), ENT-organs (otoscopy), and for 

neurosurgery (ventriculoscopy). 

The following surgeries exist: 

- primary surgeries - performed for the first time upon disease onset; 

- secondary surgeries – performed for complication of a disease; 

- repeated surgeries - performed on the same organ with the same pathology; 

- simultaneous (additional) surgeries – performed in the presence of concomitant 

pathology, conducted from single access (incision) during single surgical intervention; 

- robotic interventions –surgeries with involvement of robots. 

 

SURGICAL INSTRUMENTS 

may be classified by 2 criteria - by use and by action on tissues  

By use, surgical instruments may be: 

• for general use - used at any operation (scalpels, scissors, hemostatic clamps, 

needles, needle holders) 

• for special use - used at operations on definite organ or in some fields of surgery 

(vascular clamps, bone instruments - cutters, trépanés, saws) 

By action on tissues, surgical instruments are classified into 5 groups: 

• cutting, or for disconnection of tissues - scalpels, scissors 

• holdig, or for fixation of tissues - tweezers, retractors 

• hemostatic, or for bleeding stop - hemostatic clamps (forceps) 

• sewing, or for connection of tissues - needles, needleholders 

• additional (other) - probes, puncture needles etc. 

1. Cutting intruments 

 

Fig.1.9. Belly-shaped scalpel (reusable) 
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Fig.1.10. Sharp-ended scalpel (reusable) 

 

Fig.1.11. Disposable scalpel 



 

 

Fig.1.12. Positions of scalpel in the hand: 

1) position of writing pen 

2) position of violin bow 

3) position of dinner knife 

4) position of amputation knife - in the fist 
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Fig.1.13. Amputation knives - big, middle, small 

 

Fig.1.14. Straight scissors 

 

Fig.1.15. Scissors curved by flat (Cooper) 
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Fig.1.16. Scissors curved by axis (Richter) 

 

Fig.1.17. Bandaging scissors (Lister) curved by axis 

 

Fig 1.18. Correct position for scissors 
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2. Holding instruments 

 

Fig.1.19. Surgical tweezers 

Fig.1.20. Anatomical tweezers 

 

 

 

 

Fig.1.21. Palmate tweezers 
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Fig.1.22. Toothed retractor (Volkmann) 

 

Fig.1.23. Plate retractor (Faraboef) 
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Fig.1.24. Richardson’s retractor for abdominal wall 

 

Fig.1.25. Fritch - Doyen’s retractor for abdominal wall 

 

Fig.1.26. Hepatic retractor (speculum) 

 

Fig.1.27. Kidney retractor (speculum) 
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Fig.1.28. Heart retractor (speculum) 

 

Fig.1.29. Lath retractor 

 

Fig.1.30. Screw retractor 
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Fig.1.31. Mickulicz’ retractor 

 

Fig.1.32. Luer’s fenestrated clamp 

 

Fig.1.33. Tongue holder 
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3. Hemostatic instruments 

 

Fig.1.34. Billroth’s hemostatic clamp 

 

Fig.1.35. Kocher’s hemostatic clamp 

 

Fig.1.36. Mikulicz’ hemostatic clamp 
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Fig.1.37. Halsted’s hemostatic clamp ("mosquito") 

 

Fig.1.38. Pean’s hemostatic clamp 

 

Fig.1.39. Fedorov’s hemostatic clamp 
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Fig.1.40. Blalock’s vascular clamp 

 

Fig.1.41. Hepfner’s vascular clamp 

 

Fig.1.42. Dissector 
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Fig.1.43. Elastic intestinal clamp (Doyen) 

 

Fig.1.44. Hard gastric clamp (Pyre) 

 

Fig.1.45. Ligature needle (Dechamp) 
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4. Sewing instruments 

Tools and materials for manual suturing 

Tools for connecting tissues are needle holders, surgical needles, brackets. 

     Needle holder is a tool designed to put a surgical needle through the tissues when 

suturing; it may be of different modifications. The most commonly used is a Hegar's 

needle-holder with handles of various lengths. 

 

Fig.1.46. Hegar’s needle holder 

 

Fig.1.47. Mathieu’s needle holder 

 

Surgical needles are divided into: injection needles, puncture needles (for introduction 

or withdrawal of fluid from a lumen of organs, cavities), and tissue stitching needles. 

By shape, straight (for putting stitches on superficially located tissues) and curved (for 

putting stitches in the depth of a wound and suturing the skin) needles are 

distinguished. Curved needles may be 1/4 circle; 3/8 circle; 1/2 circle; and 5/8 circle. 
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Fig. 1.48. Types of needles 

     By type of point, the following needles are distinguished: 

- piercing (round section); 

- cutting (triangular, rectangular, trapezoid): 

a) standard; 

b) reverse cutting (reversible); 

- blunt. 

     Surgical needles have either open or closed eyelet for sutural threading. Round 

(piercing) needles are also called "intestinal" (for piercing stomach walls, small and 

large intestine, or suturing vessels and nerves). Triangular needles are used to connect 

the edges of dense tissues and organs: skin, tendons, fascia, and sternum.  

 

Fig.1.49. "Traumatic" needle 
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Fig. 1.50. "Atraumatic" needle 

 

     Disposable atraumatic needles are also used. 

     Forceps is considered an auxiliary tool for fixing tissues. However, only the 

mutually supportive synchronous movements of needle holder and forceps provide 

high-quality putting surgical stitches. 

     Surgical sutural material is a thread used for mechanic joining tissues. Sutural 

material is always in contact with tissues; its quality, chemical composition and 

reaction of the surrounding tissues to it can determine the outcome of operation. 

Depending on the objectives of a surgery and the properties of tissues that make up the 

wound edges, threads of different types are usually applied sequentially. Suture 

materials can be made from natural raw materials or synthetic fibers. In some cases, 

metal wires are used to connect tissues. All suture materials are also distinguished by 

thickness. 

     Classification of sutural materials: 

1) By the ability for biodegradation: dissolvable and non-dissolvable. A sutural 

material is distinguished by a short (complete resorption by hydrolysis after 40-50 

days), an average (60-90 days), and a long (180-210 days) periods of resorption. The 

rate of biodegradation should not exceed the rate of scar formation. Non-dissolvable 

material is encapsulated and remains in the body as a foreign body, therefore its 

administration is justified for putting removable stitches, connecting living tissues with 

artificial materials, and in cases when long-term support of tissues is required. 

2) By design: monofilament and polyfilament suture threads. A monofilament thread 

consists of a single homogeneous fiber with a smooth surface, while polyfilament 

thread consists of a multiple threads of a smaller section. Polyfilament threads are 
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divided into twisted, woven and complex (coated or impregnated with polymeric 

materials). Lower traumatism of sutured tissues is achieved due to the elasticity and 

smoothness of the threads, as well as using atraumatic needles, when the thread is a 

continuation of a needle. 

 

 

Fig. 1.51. Monofilament thread 

 

Fig. 1.52. Polyfilament thread 

 

Fig. 1.53. Classification of suture materials 
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Fig.1.54. Skin stapler 

 

Fig. 1.55. Gastrointestinal linear stapler 

 

Fig. 1.56. Intestinal circular stapler 
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5. Additional (other) instruments 

 

Fig. 1.57. Button probe 

 

Fig. 1.58. Grooved probe 

 

Fig. 1.59. Universal probe of Kocher 

 

 

Fig. 1.60. Urethral catheter (male) 

 

Fig. 1.61. Urethral catheter (female) 
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Fig. 1.62. Needle for pleural puncture 

 

Fig. 1.63. Trocar 
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Instruments for special use 

Bone-cutting instruments 

 

Fig. 1.64. Faraboefs raspatures, curved and straight 

 

Fig. 1.65. Doyen’s rib raspature 

 

Fig. 1.66. Liston’s cutter (forceps) 
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Fig. 1.67. Luer’s cutter 

 

Fig. 1.68. Dalghren’s neurosurgical cutter 

 

Fig. 1.69. Doyen’s rib cutter 
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Fig. 1.70. Leaf saw 

 

Fig. 1.71. Wire saw (Gigli) 

 

 

 

 

 

Fig. 1.72. Polenov-Bailey’s conductor 
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Fig. 1.73.Trepan (with milling cutters) 

 

Fig. 1.74. Bone spoon 

 

Fig. 1.75. Volkmann’s spoon 
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Fig. 1.76. Bone chisels (osteotomes) 

 

Fig. 1.77. Surgical hammer 

 

Fig. 1.78. Voyachek’s hand chisel 
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DISCONNECTION OF TISSUES  

Tissue disconnection maneuvers are divided into general and particular. 

The general rules (requirements) include: 

1) Layer-by-layer nature of tissue disconnection. This rule is dictated by a necessity of 

clear understanding a depth of a tool, watching all anatomical formations located in the 

area of tissue disconnection at every moment of a surgery; 

2) disconnection of all layers throughout the equal length (the length of each next layer 

must be less than the previous one); 

3) orientation of disconnection of each layer, as a rule, depends on location and orientation 

of the main vessels and nerves in a given area; 

4) a magnitude (length) of tissue disconnection should be consistent with the principle of 

"essential sufficiency"; an incision should be as large as necessary, and as small as 

possible. Unreasonable increase of the length of tissue disconnection, regardless of the 

incision method (sharp or blunt), leads to an increase in the injury rate of surgeries. Too 

small length of tissue disconnection significantly complicates manipulations with deep-

lying tissues and anatomical formations; 

5) An incision shape should be as simple as possible. 

The most frequently used shape of incision is a linear one, consistent with direction of 

large vessels and nerves. However, in some cases, the shape of tissue disconnection may 

be curved along an arc of a larger or smaller radius, sometimes in the form of a wide flap. 

Particular conditions (rules) of tissue disconnection are dictated by anatomical and 

physiological features of respective tissues in each particular region. Surgeries always 

begin with incision of the most superficial layer - the skin and subcutaneous tissue. 

Various incisions are used to disconnect tissues: longitudinal, transverse, oblique, angular 

or combined. 

Scalpels are used for disconnection of soft tissues - tools with double-sided sharpening. 

Main requirements for scalpels are: 

- sharpness, i.e. the ability to easily cut tissues without much effort; 
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- durability and resistance to blunting, i.e. the ability to remain sharp for a long time. 

Incision made with a sharp scalpel is less painful and heals better. An alternative to scalpel 

as a cutting tool for operations and manipulations is medical scissors. The scissors are 

designed for dissection of thin film, lamellar structures (fascia, aponeurosis, vessel and 

nerve sheaths, etc.) and surgical materials. Scissors are never used for skin incisions. 

 

Preparation for incision 

Preparation of surgery field consists of four phases: mechanical cleaning; degreasing; 

treatment with antiseptic (aseptics); and isolation of surgery field. 

1. Sanitary-and-hygienic treatment is carried out just before a surgery. 

2. In the morning of a day of a surgery, dirt is removed and surgical field is shaved. In this 

case, the size of prepared surgery field should be sufficient to ensure sterile conditions of 

the surgery. 

3. On the operating table, a degreased surgery site should be treated with an antiseptic 

according to the following rules: 

- wide treatment field; 

- the sequence "from center to periphery". In the event of purulent process (especially 

opened), surgeons should act on the contrary – proceed from periphery to the center; 

- fasten sterile sheets or hospital sheeting with special knobs (Backgause clamps), 

surrounding the surgical field and isolating it from adjacent tissues. Today, it is 

recommended to use special adhesive films (protectors) that more reliably isolate the 

operating wound from contamination. 

- multiple treatment in the course of a surgery - skin treatment should be provided before 

sterile cloth restriction, immediately before incision, periodically in the course of surgery, 

before and after putting skin stitches; 

- contaminated areas should be treated last. 

Incision line 
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When making skin incisions, a direction of so-called Langer lines, corresponding to 

arrangement of elastic fibers, should be taken into account. An incision is recommended 

to be performed parallel to the above lines, since, in this case, wound edges separate less 

and, consequently, the tension of tissues is lower for subsequent suturing. On open areas 

of the body (face, neck), a cosmetic effect should be taken into account. To this end, skin 

incisions should be tried to perform, if possible, along natural folds of the skin. The 

direction of the skin tension lines may be set by the following maneuvers: by collecting 

skin with two fingers or tangentially shifting the skin with one finger. The tension lines, 

in this case, correspond to the folds that form. 

 

Skin incision 

Skin incision is performed with a scalpel. The magnitude and direction of the incision 

should be determined beforehand, since the skin and subcutaneous tissue incision should 

be performed with a single scalpel movement. In this case, the 1-st and 2-nd fingers of the 

left hand should fix and tighten the skin on both sides of the incision line. Skin incision 

should be done by a single step, with a uniform force on the scalpel. A surgeon should put 

in the scalpel vertically at an angle of 90° and, moving it into an oblique position at an 

angle of 45°, smoothly lead the tool to the end of the incision. Scalpel is also drawn 

vertically from the wound. An incision of any depth is performed by adjusting the pressure 

of the hand on the scalpel. All incisions are performed from left to the right and "towards 

oneself". If you want to perform two separate incisions, the subjacent should be done first, 

and then the upper one, in order to avoid blood drip and worsening the view in the wound. 

 

Skin wound edges  

No perfect stitch that simultaneously meets all these requirements at once exists, since 

some of these requirements contradict each other. Therefore, the choice of one or another 

type of stitch must be individual and depend on a specific situation. When suturing 

wounds in open parts of the body, the focus should be done on a cosmetic result. When 
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suturing tissues with impaired microcirculation, preference should be given to stitches that 

are minimally traumatic and do not squeeze the skin flaps. When suturing infiltrated 

tissues, as well as deep wounds with a significant marginal diastasis, stitches that deeply 

capture the underlying tissues and exclude cutting thereof should be used. Extraordinary 

bleeding of stitched tissues requires using application of hemostatic stitch. If there is a 

high risk of wound infection, preference should be given to a stitch located outside the 

wound cavity that provides good drainage. 

Basic requirements for skin suturing: 

1. Absence of pronounced tension when putting wound edges together. 

2. Good blood supply to the skin edges. 

3. No signs of local infection or tissue necrosis.  

 

Dissection of deep-lying soft tissues 

After incision of the skin and subcutaneous tissue, the fasciae should be dissected using a 

grooved probe. By holding a scalpel blade up along the groove of the probe, the fascia is 

dissected throughout the skin incision. Muscles are not dissected, if possible, but bluntly 

disconnected along the muscle fibers. A parietal layer of peritoneum cut between two 

surgical forceps, should be cut with scissors throughout the entire length of the skin 

wound, elevating it with 2-nd and 3-rd fingers of a surgeon's left hand inserted into the 

peritoneal cavity. Blood vessels encountering during surgeries should be clamped with 

hemostatic clamps, dissected and tied up. 

 

CONNECTION OF TISSUES 

Common requirements (rules) of tissue connection include: 

1) by-layer connection of tissues. Each layer dissected in the process of surgery must be 

restored in its integrity (continuity); 

2) only homogeneous tissues should be connected to each other, for example, fascia with 

fascia, muscle with muscle, etc. 
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3) connection must be strong and reliable with all layers adhering each other throughout 

contacting surface; no free cavities which may accumulate blood, lymph, exudate, often 

becoming the source for development of microorganisms and subsequent suppuration, are 

allowed under connecting stitches. 

Connection tissues can be done by manual suturing using linear stapler or by gluing. The 

choice of method depends on complexity of surgery, type of tissues, and equipment of a 

clinic. For manual suturing, surgical needles, needle holders and sutural material are used. 

Surgical stitch is a connection of wound edges with the help of sutural material. By 

location in the tissues of the body, stitches are divided into: 

- external - stitches located on the skin or on mucous membranes that are easily accessible 

for manipulation. Stitches are usually removed after tissue connection and healing of a 

wound; 

- internal - stitches, put only after dissecting a tissue or during endoscopic interventions. 

As a rule, they are not removed. 

By structure, sutures (stitches) are divided into: 

- continuous - put with one thread to the entire wound; 

- interrupted - connecting tissues with stitches consisting of separate threads. 

In addition to the term "stitch", a "ligature" term exists - a thread superimposed on a blood 

vessel or other hollow organ to narrow its inner lumen. 

 

Main principles of wound closing 

1. When suturing a wound, a principle of by-layer putting stitches should be observed and 

formation of closed cavities in the depth of a wound should be ruled out; 

2. A needle should be thrusted "towards oneself", that is, the needle must be thrusted in 

from a corner farthest from a surgeon, and thrusted out from the nearest one; 

3. If one of the two wound edges is movable, and the second is fixed, suturing should start 

from the movable one; 
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4. The point of thrusting in a needle should be located 3-5 mm from the wound edges to 

prevent tissue tear; 

5. A needle should be thrusted in a direction normal to the tissue; 

6. A needle holder should move according to curvature of a needle; 

7. When removing a needle from tissue, it is not recommended to grip the point in order 

to avoid its deformation. 

8. To avoid infecting, knots should be located outside the incision line; 

9. To prevent untying, a knot must be strong and durable; at the same time, it is reasonable 

to avoid strong tightening the wound edges; 

10. When tying a knot, it is necessary to keep the ends of the thread under tension; 

11. The optimal length of the thread ends is 2-3 mm; 

12. The average distance between the stitches is 5 mm. 

A dissolvable sutural material is used for suturing the internal organs, stitches on the 

aponeurosis are performed with a non-dissolvable sutural material, and synthetic or metal 

threads are usually used to connect the edges of the skin. Wound edges should meet 

without much tension; for this purpose thin hooks and special forcepses are used. 

Appropriate surgical needles should be used depending on tissue thickness. 

 

INTERRUPTED STITCH 

Various types of stitches are used to connect the wound edges. The classification of skin 

stitches consists in diversification of all stitches into circular vertical, circular horizontal 

and uninterrupted. The advantages of interrupted stitches are: the precision matching of 

tissues being joined, a possibility of modeling the parameters of stitches depending on the 

shape of a wound; a possibility of high-quality connection of wound edges of complex 

shape (arcuate, angular, polygonal, etc.); ensuring a firm hold of wound edges when 

removal of one or several stitches of the suture is required according to appropriate 

indications; preservation of blood supply to the wound edges; hemostatic properties. The 

disadvantages of interrupted stitches: relative complexity of putting (the need for separate 
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thrusting threads and its tying up for each stitch); the need for an accurate additional 

matching the wound edges before putting each subsequent stitch; the duration of  

manipulation - a lot of time is spent on formation of loops of each stitch. It takes 5-6 knots 

to fix a separate stitch of modern synthetic threads. 

Among indicators reflecting the required characteristics of the knot in surgery, the most 

important are: 

- reliability - the ability of a knot to ensure connection of tissues during surgeries and in 

the postoperative period; 

- durability - the ability of a knot to resist tearing or untying under the action of  tension 

force applied to threads; 

- weight of a knot - the amount of sutural material constituting a knot. The smaller the 

weight of sutural material of a knot, the lower the risk of unwanted reactions in a stitch; 

- tying time - time required for formation of a knot. Knots used by surgeons should be tied 

up as simply and as quickly as possible. Short time in combination with reliability is the 

basic rule for putting knots in surgery. 

 

Simple interrupted stitch 

Simple interrupted stitch consists of individual stitches, the distance between which 

depends on a thickness of tissues and is equal to 1-2 cm. The advantages over other types 

of stitches are durability and impossibility of spreading infection along the suture. The 

needle is thrusted in at a distance of 0.5-1 cm from wound edges, while the skin is retained 

with the help of forceps. Then the needle should be conducted in the subcutaneous tissue 

at the level of the bottom of a wound and thrusted out on the other edge of the wound 

strictly symmetrically. Each thread is tied up with two elements of the knot and cut off the 

ends, letting 1-1.5 mm of the thread. If the wound edges are properly matched, the knots 

can be placed on any of them, but on the one side. Stitch cannot be put superficially, since 

under it remains a space, in which the wound discharge may accumulate. Needle is 

thrusted in and out strictly perpendicular to the wound at the same depth. 
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Fig. 1.79. Simple interrupted stitch 

 

Adapting stitches 

Skin areas with the shape of acute triangles are usually poorly supplied with blood. While 

suturing such areas of the skin with the usual interrupted stitch, running perpendicularly, 

one may squeeze blood vessels, which will certainly cause a problem to blood circulation 

and lead to necrosis. Only sharp-angled stitches can be put on sharp-angled skin areas 

parallel to the skin surface (so-called angular adapting stitches) without endangering the 

blood supply. The main feature of such stitches is that in the corner area they run parallel 

to the skin surface and appear on the skin surface at both ends of a wound. When putting 

an angular adapting stitch, special attention should be paid to its accuracy. All stitch 

elements must be exactly the same, for example, the distance between points of thread 

exit to the skin surface at the edges of a wound, as well as the level of all four points of 

thrusting threads in and out in the dermis. 
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Fig. 1.80. Adapting stitches 

 

Putting stitches 

A needle on the side opposite to a sharp “corner” of the skin should be led from each skin 

surface inwards so that it comes out in the middle of the dermis. Then the top of a flap is 

elevated upright and from inside using a sharp hook, and the needle is thrusted through 

the corner portion in parallel to the skin surface. The point of the needle, going through 

the top of the flap, should be inserted in the edge of a wound from the opposite side, and 

the needle, newly fixed in the needle holder, should be let out to the surface of the skin 

and hold from outside with a hook. Threads are intersected, carefully pulled, and 

adaptation of the wound edges is checked. A knot should be tied up only after check, and 

it should be positioned on the skin surface of one of the wound edges. 

 

Continuous (uninterrupted) stitch  

Continuous stitches are performed by one ligature for the entire length of a wound. The 

distance between stitches is usually 1-2 cm. The knots are tied up at the beginning and at 

the end of the wound on the opposite sides of an incision. The needle should be thrusted 

in the skin at a distance of 1 cm from the incision edge. The needle should be thrusted out 

symmetrically at the same distance. Fixation is performed on one of the wound edges, and 

then ligature is driven alternately through the entire incision length. After each stitch, an 



55 

 

assistant takes in the thread with two forcepses and brings the wound edges together. The 

suture ends up with a surgical knot in the opposite corner of the wound. 

 

Advantages of uninterrupted stitches: relatively high quickness of execution. Fixing of 

threads is required only at the beginning and at the end of a suture. In some cases, high 

quickness of suturing is a decisive factor of a surgery, for example, when restoring the 

integrity of vessel walls; simplicity of manipulations based on the same movements; easy-

to-learn action algorithm. Disadvantages of uninterrupted stitches: a pronounced trend to 

corrugation of tissues, which can lead to formation of a rough non-linear post-operational 

scar or stenosis; damage to threads on any section completely violates the stitch bonding 

properties throughout the length of a wound; possible disturbance of blood supply along 

the entire suture line. The use of continuous stitch is excluded for connecting wound edges 

of a complex shape; with inflammatory changes in connected tissues; if parting wound 

edges is required in a limited drainage area. 

 

Multanovsky stitch 

Multanovsky stitch is a variant of continuous stitch. When putting it on a wound, a thread 

must be overlapped after each stitch; as a result, the tension of threads is evenly distributed 

over the entire length of a wound. This maneuver helps prevent stitch from breaking when 

threads are untied. Is the strongest uninterrupted stitch. 

MATTRESS STITCHES 

Vertical mattress stitch 

A vertical mattress stitch is an interrupted stitch, for putting which a needle should be 

pulled out of a tissue on the same side of the wound edge where it has been pulled in. In 

this case, the thread lies perpendicular to the edges of the wound. The next stitch should 

be made on the other edge of a wound. The needle is thrusted in at a distance of 2-3 cm 

from an incision edge and passed through the base of a wound. The needle is thrusted out 

symmetrically. The needle is again thrusted in the same side at a distance of 2-3 mm and 
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removed intradermally. On the opposite side, the needle is also removed intradermally. 

When the wound edges are put together, they should be somewhat elevated to achieve an 

accurate match between the epithelial cover and the dermis. Macmillan vertical mattress 

stitch is usually used to connect the cutaneous edges of a wound, which, in addition to the 

subcutaneous tissue, additionally seizes some of the deep-lying tissues. 

 

                     

Fig. 1.81. Vertical mattress stitch 

 

One-sided mattress stitch 

A needle is thrusted in and out on the one side of a wound through the entire thickness of 

the skin. On the other side, the needle only seizes the soft tissues at the same depth without 

bringing it out to the surface of the skin. It is applied for fixing some very sensitive places 

and in case of difficulty in matching cutaneous edges of a wound. 

 

Horizontal mattress (U-shaped) stitch 

Horizontal mattress (U-shaped) stitch is put if you need to raise the wound edges. It differs 

from the vertical mattress stitch in that the thread on the skin surface lies parallel to the 

incision. Horizontal mattress (U-shaped) stitch line can be performed with nodal stitches 

or continuously. The needle is inserted at a distance of 2-3 mm from the wound edge. It 

is symmetrically thrusted out on the opposite side; then the needle is turned, drawn at a 

distance of 4-6 mm from the previous point of insertion and the stitch is repeated in the 
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opposite direction. On the surface of the skin, the thread is located parallel to the incision 

line. A degree of raising wound edges is regulated by the force of tightening up a knot. 

The advantages of the horizontal U-shaped interrupted stitch: the improved connection of 

a middle part of a deep wound; small labor input. Disadvantages of the horizontal U-

shaped interrupted stitch: a possibility of parting edges of the skin in the course of delayed 

wound healing; insufficient hemostatic properties; a danger of formation of a closed cavity 

with possible suppuration between a suture line and the bottom of a wound. 

 

 

 

Fig. 1.82. Horizontal mattress (U-shaped) stitch 

 

INTRADERMAL STITCHES 

Intradermal stitches are used in plastic surgery. Stitches are put without letting out to the 

skin surface. A needle is inserted at a distance of 1 cm from the wound edges; the needle 

is driven intradermally and then the suture is continued along the entire length, passing 

the needle intradermally on the same depth. The stitch is finished on the opposite side, 

and the needle is removed through the skin. The ends of the threads are tightened, thus 

bringing wound edges together. The threads are fixed using sterile strips. 

 

Superficial single-row intradermal continuous stitch 
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Continuous single-row intradermal stitch (Halsted suture) is used for closing clean surface 

wounds in open areas of the body. A needle is thrusted in at a distance of 1 cm from the 

incision edges. The needle is then successively driven within the dermis, grasping sections 

of the same length on each side in such a way as the point of thrusting in the needle on 

one side to coincide with the point of thrusting out on the other side. Wound edges are 

brought together by simultaneous pulling the thread ends in different directions. The 

beginning and the end of threads are tied up on a gauze ball, roller or button for easy stitch 

removal. 

When suturing a deep wound, the subcutaneous tissue should be sutured first by 

continuous stitch, grabbing in each stitch the amount of tissue that corresponds to the size 

and curvature of the needle. The stitch should run in parallel to the surface of the skin, and 

needle insertion and removal points of the stitch on each side should be positioned 

symmetrically. The ends of the threads are let out onto the skin, pulled until connection 

of wound edges, and hold. After this, the above-mentioned intradermal stitch is put. 

Thread ends are tied up on the one side on a ball, plate, roller or button; then, a complete 

matching of the skin edges is achieved by pulling up the ends of the threads at the other 

end of a wound, and the knot is fixed. 

 

SECONDARY STITCHES 

Secondary stitches are put upon departing primary superimposed stitches after operations 

with development of inflammation and other factors contributing to violation of integrity 

of stitches. In this case, uneven wound edges and excessive granulations should be 

dissected. 

Requirements: 

- no closed cavities or pouches should remain in a wound; adaptation of wound edges 

should be maximum; 

- no ligatures not only from non-absorbable material, but also from catgut thread should 

remain in granulating wound. The presence of foreign bodies in a wound may create 
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conditions for suppuration, therefore, secondary stitches should be removable regardless 

of a method used. 

Rules for putting a secondary stitch: 

1. Adaptation of wound edges should be maximum (no closed spaces or cavities are 

allowed). 

2. No ligatures should remain in granulating wound, as they can cause suppuration. 

3. Stitch should be performed using non-absorbable sutural material. 

 

Vertical loop-like stitch 

A vertical loop-like stitch ensures full contact of one wound surface with another and an 

accurate matching of wound edges. This type of stitch produces no compression of the 

skin vessels, typical for regular loop-like stitch, and facilitates  achieving good cosmetic 

result. Loop-like stitch is usually used for shallow and wide wounds, when single stitch 

may pass through the edges, walls and the bottom of a wound without damaging the 

granulations. 

 

Multi-stitch locking suture 

When imposing secondary stitches, it is very important not to leave the cavities and 

pouches in the depth of a wound. Thus, the loop-like stitch is not suitable in all cases and 

is not particularly indicated for deep intramuscular wounds with large irregularly shaped 

cavities. A technique of multi-stitch locking suture has been developed to suture such 

wounds. A large needle is used to put stitch the wall of a wound to the maximum depth. 

The stitch under the bottom of a wound should be put subsequently using a different, 

circular "hernial needle" with few individual stitches. The opposite wall of the wound is 

stitched with a large surgical needle. The suture is convenient because it is removable and 

free from silk or catgut threads in the depth of tissues, providing, at the same time, close 

contact between the edges, walls and bottom of the wound. 
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Other variants of secondary stitches 

In the event of possible cutting stitches or swelling wound edges, a technique of U-shaped 

secondary stitches with additional fixation of the wound edges has been developed. This 

fixation is achieved by tightening threads going under edge stitches. To prevent cutting, 

stitches may be tightened on gauze rollers, buttons, etc. If there is a danger of stitch cutting 

and wound edge separation (in weakened and elderly patients with reduced reparative 

capabilities), secondary provisional stitches are used. Silk stitches are put on wound using 

one of the techniques (simple interrupted stitch, loop-like stitch, Spasokukotsky's stitch, 

etc.), but with intervals between threads 2 times smaller than normal one. Stitches are tied 

up next but one; untied threads are left as provisional stitches. When cutting of tightened 

stitches begins, the provisional stitches are tied up, while the primary-tightened stitches 

are removed. If granulating wound has smooth edges and its walls are in good contact 

with each other, there are no pouches and cavities in the depth, the adhesive tape may be 

used. To prevent irritation and maceration of the skin around the wound, plaster strips 

should not be put perpendicular to the wound line, as is almost always done; it is more 

reasonable to stick the plaster in parallel to the edges of the wound, retreating 1-1.5 cm, 

then pull them together with silk ligatures, drawn through previously made holes in the 

strips of the plaster. This type of connecting edges of granulating wound allows surgeons 

to keep them in contact for a longer time without causing skin irritation and epidermis 

detachment. 

 

FRICTION KNOT 

     Fixation of ligatures after putting stitches is performed using simple (granny), reef, and 

friction knots.  

     Granny knot consists of two identical loops - right or left. This is the simplest of all 

surgical knots, however, the reliability of the granny knot is very low - it slides along the 

threads even when bringing together tissues with little tension. Simple (granny) knot can 

be applied in non-critical situations (cutaneous stitch). Granny knot is tending to a slight 
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self-loosing. It can be used only by tying a third, safety loop, and for monofilament 

threads, a fourth loop is also required. 

     Reef knot consists of two loops - right and left, or vice versa. Reef knot is the most 

reliable one, since, by its nature, the more it is opposed by the clamped tissues, the tighter 

it becomes. However, if silk reef knot was actively used in a surgery of the past, now it is 

rarely applied, which is preconditioned by development of new sutural materials. The 

disadvantages of this knot began to manifest themselves along with using modern sutural 

materials with a low coefficient of friction - it slides along the threads and may untie. 

Currently, reef knot is used by surgeons only with an additional third (for twisted and 

braided threads) or fourth safety loop (for monofilament threads). 

     Friction knot is formed for connection of tissues with considerable tension. A two-loop 

friction knot is not currently used because of the high risk of its loosing/untying. Only 

friction knot with a third loop is allowed to use. Such a knot is reliable enough for all types 

of sutural materials. This knot is requested to be tied up with alternation of loops, which 

may help to provide higher reliability. 

 

                                  

     Fig. 1.83. Friction knot 

An inverted friction knot consists of the first simple loop and the second loop with a double 

twist in a weave. Greater reliability of the knot compared to conventional friction knot has 

been reported. It is also recommended to use this knot with a double third safety loop. 
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     The academic knot consists of two double loops and is the only two-loop knot that can 

be used during operations. It is advisable not to use this knot to ligate small vessels, since 

their lumen may remain open and the ligature may slip. The double academic knot of 

monofilament threads is allowed to use. 

 

                                      

Fig.1.84. Academic knot 

In Barkov knot, the first loop of the knot consists of two stitch rings, which helps keeping 

tissues in a connected state during formation of the second loop. The advantage of the 

knot is also a low risk of cutting tissues with a thread. Disadvantages of the Barkov knot 

consist in high consumption of sutural material and time-consuming performance. 

 

                                     

Fig. 1.85. Barkov knot 

     An important advantage of sliding locked knots is the ability to tie up a two-loop sliding 

knot outside the cavity of a wound, and then to lower it down to the required depth in the 

wound by tightening the stitch. The third and fourth loops securely fix the knot. The first 
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two loops of the knot should slide on one thread, and the rest on the other; this is the only 

option for ensuring adequate reliability of this knot. 

 

                                    

Fig. 1.86. Sliding locked knots 

 

     The techniques of tying up knots are divided into manual and portiligature (using 

tools). Normally, a stitch is fixed with two elements of the knot. The first element is the 

main one (it can be friction or reef), the second element is the fixing one (usually granny 

knot). The most durable one is the friction knot. The ends of the threads are cut off, leaving 

1-1.5 mm. Knot should not cause excessive tension of ligature, as it may disturb the 

accurate connection of wound edges. When choosing a knot for a particular stitch, a 

surgeon must proceed from the properties of sutural material used, the load onto the 

connected tissues, and the conditions in which the stitch is formed. 

 

REMOVAL OF CUTANEOUS STITCH 

     Tools for removing stitches: surgical forceps, scissors. To remove the interrupted 

stitch, one should fix the ends of sutural threads and a knot with a surgical forceps, elevate 

them and so pull them towards the cutaneous scar in order to let 0.1-0.2 cm-long wet white 

part of the threads out of the ligatureous canal. This part should be dissected with scissors, 

and the thread from the channel is removed with a forceps. In this case, only that part of 

threads passes through the tissue, which was located inside, excluding contaminated 

(outer) sections of the thread. Stitches are removed on Day 3-10 post-surgery. It is not 
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reasonable to remove the suture at a later date, since the sutural material is a foreign body 

disturbing normal formation of connective tissue, complicating blood and lymph 

circulation. 

 

SPECIAL FEATURES OF CONNECTING OTHER SOFT TISSUES 

Fatty tissue suture 

     Currently, the surgeons are discussing the need to suture fatty tissue. As you know, 

stitches disturb the blood circulation and contribute to higher likelihood of suppuration. 

Therefore, if there is a fascia of adipose tissue, for example, in inguinal hernia repair, it is 

advisable to stitch it alone. In case of unexpressed subcutaneous tissue, it is not 

recommended to suture it, since aspirational drainage of a residual cavity is possible. 

     Connection of the skin and subcutaneous fatty tissue is performed with interrupted 

stitches using a non-absorbable sutural material (monocryl, specially developed for 

suturing fatty tissue) and a slightly curved cutting needle. Stitch must provide connection 

of wound edges without forming a “dead” space (residual cavity in the tissues) where 

tissue fluid may accumulate. This is achieved by an accurate connection of the wound 

layers (subcutaneous fatty tissue and skin) and suturing it throughout a depth. A more 

accurate matching of the wound layers is achieved by a double-stage stitching, when a 

needle is thrusted in on the one side of wound edge and out on another by two maneuvers. 

First, the edge of a wound of the skin is taken with a forceps, a needle is thrusted in 

perpendicular to the skin at a distance of 1-1.5 cm from the edges, pushing the tissue onto 

the needle with a forceps, and at the same time passing the needle by supinating movement 

of the hand through the skin and subcutaneous tissue, keeping it as deep as possible (to 

the place of fixation in a needle holder) through the entire cutaneous formation. If the 

manipulation is correct, the needle passes through the tissue without much effort. Then 

the needle is picked up with a forceps (not with your fingers!) at a place of its exit from 

the subcutaneous tissue, the needle holder is moved towards the needle point, and the 

needle is fixed with jaws well on the other side of the tissue being sutured (as far as 
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possible from the needle point), while the hand with the needle holder turns in such a way 

as to place the 1-st finger underneath. The needle with a thread is pulled out of the tissue 

being sutured. At the same time, the needle makes a movement along the curve within the 

tissue, without cutting it with the sharp edges of the lock. Holding the needle with a 

forceps, it is fixed with the jaws of the needle holder in the same way as in the initial 

position. The needle point is guided to the puncture point on the opposite edge of the 

subcutaneous tissue and skin, and supinating movement of the hand is repeated. Then, 

upon fixing the edge of the skin with a forceps, the needle is taken above the skin in the 

same way as in the first phase (1-st finger is pointed down), and the needle is removed 

from the tissue with a short sharp movement, leaving ligature in it. An assistant holds the 

long end of the ligature, and the surgeon pulls the needle holder with the needle towards 

him/herself until letting the short end of the thread from the needle. 

 

Suture of fascia and aponeurosis 

The types of stitches used to connect the fascia edges depend on thickness and density of 

the corresponding plate. The following stitches are put on thin loose fascia (superficial 

fascia; such types of own fascia as perimisium, a sheath for vessels and nerves, muscle 

cases, intracavitary fascia, etc.): 

- interrupted circular stitches; 

- interrupted U-shaped stitches; 

- uninterrupted U-shaped stitches on superficial fascia located on open areas of the body.  

Requirements to stitches put on loose fascia: 

1. Tight contact of edges. 

2. Exclusion of thread cutting. 

3. Prevention of ischemia of connected sites. 

4. Prevention of development of ligatureous fistula. 

Interrupted circular vertical and U-shaped stitches are mostly put on strong, thick fascial 

layers. For stitches on loose fascia, it is preferable to use dissolvable materials. 
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Requirements for stitches on own fascia: 

1. Durability. 

2. Reliability. 

3. Exclusion of thread cutting. 

4. Prevention of forming cavities between fascia and underlying tissues and organs. 

If possible, the underlying tissues should be grabbed into a stitch. A non-absorbable 

sutural material is desirable to use. 

Aponeurosis edges can be connected: 

1) using an interrupted stitch; 

2) "overlap"; 

3) with formation of a reduplication. 

Conditions required for putting stitches on aponeurosis: 

1. Preservation of anterior and posterior fascia layers covering the corresponding 

aponeurosis surfaces. Fascial plates play a "cementing" role putting the fibers together. 

After removal, the elasticity and durability of aponeurosis are significantly reduced. 

2. A clear vision of the surfaces of aponeurosis being connected to exclude damage to 

deep-lying vessels and nerves. 

Requirements to stitches put on aponeurosis: 

1. Simplicity and reliability. 

2. Exclusion of tissue separation. 

3. Ensuring maximum connection strength. 

4. Mechanical connection of aponeurosis edges for a time sufficient for forming a strong 

connective tissue scar. 

Variants of circular stitch put on aponeurosis: 

1. Interrupted circular stitches made of non-absorbable material at a distance of 5-7 mm 

from each other. 
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2. Using U-shaped stitches is most reasonable, since they involve a large tissue area. As a 

result, the area of direct contact of connected tissues increases and the tension per each 

unit of this area decreases accordingly. 

3. Edges of dissected aponeurosis can be connected using uninterrupted locking stitch. 

However, using this option may lead to forming a coarse post-operational scar. 

When connecting the "overlap" aponeurosis edges, interrupted circular or U-shaped 

stitches can be used. Reduplication is usually formed from aponeurosis by a two-row 

interrupted circular stitch. Stitches on aponeurosis are performed using non-absorbable 

sutural material. 

 

Muscular stitch 

Requirements for muscular stitch: 

- both stitched muscle surfaces should be carefully freed from necrotic tissues until a vital 

surface; 

- stitches put on the muscle edges should not be tightly tied to avoid disturbance of 

regenerative abilities of muscle fibers; 

- the technique of stitch should contribute to forming elastic post-operational scar; 

- it is necessary to ensure sufficient durability of the muscle edge connection for the entire 

period of connective tissue scar formation; 

- in case of contraction of a muscle, the stitch should not prevent sliding its surface; 

- stitch must have hemostatic properties; 

- the fascial case over the muscle is subject to mandatory restoration in order to avoid 

forming muscle hernias; 

- if possible, it is required to restore the main trunk of a motor nerve, passing through a 

muscle; 

- prevent thread cutting; 

- wound edges should not be compressed with stitches, which may cause ischemia and 

muscle necrosis; 
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- stitches should be put only after establishing the ability of a muscle to contract. 

The choice of an option and a technique of putting muscle stitches depend on direction of 

damage or fibers` tearing: 

- the muscle can be separated blunt along the fibers; 

- muscle can be dissected or torn at an angle to a direction of fibers; 

- muscle can be dissected or torn in a transverse direction. 

In cases when the muscle is separated in a blunt way along the fibers, the following 

stitches are used to connect its edges: 

1. Rare round (circular) interrupted catgut stitches at a distance of 3-5 cm from each other. 

A needle is thrusted in and out at a distance of 2-2.5 cm from the wound edges with 

obligatory gripping the perimysium.  

2. Rare horizontal U-shaped catgut stitches. A needle is thrusted in and out at a distance 

of 1-1.5 cm from the wound edges; width of the transverse part of the stitch is 2-2.5 cm. 

3. Vertical U-shaped stitches are put at a distance of 3-4 cm from each other. Stitch width 

is no more than 1 cm. 

4. A cross-shaped stitch is allowed to put when the size of the muscle defect does not 

exceed 5-6 cm. Stitches must be put perpendicular to the incision or break line.  

In the event of transverse muscle break, U-shaped horizontal stitches are used (stitch 

interval - 1-1.5 cm; distance between needle thrust in and out points from wound edges - 

3 cm; stitch width - 2 cm). When the stitch is tightened, maximum caution is required to 

avoid it slipping from the muscle edges. 

 

MECHANICAL STITCH 

There are a large number of devices for the mechanical suturing. The design of all 

NIIEHAI (Institute of Experimental Surgical Equipment and Tools) suturing machines is 

based on the principle of using a metal bracket. Depending on the intended suturing area, 

the form of application of one or another element of the apparatus changes. Yet the basic 

functional elements of all the devices are the same (see also the “Mechanized Tools”). 
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Using mechanized devices for putting mechanical stitches allows to ensure putting equal 

stitches by any surgeon, to accurately connect the stitched organ edges, to get a narrow 

strip of tissue between the line of stitches and the incision line provided adequate blood 

supply, and minimally traumatize the walls of the stitched organs. Of considerable 

importance is the neutrality of the sutural material - tantalum, which causes very limited, 

mainly productive, effect in the tissues. Thus, suturing devices create the best conditions 

for wound healing. This is undoubtedly reflected on the course of post-operational period, 

facilitating and shortening it, and improving the manifestation and course of 

complications. 

Small blood loss when using a stapler, better asepticity of surgeries and a significant 

reduction in the time of suturing are also of great importance. 
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1.4. MATERIALS FOR SELF-CONTROL 

 

1.4.1. Situational tasks 

1. During the operation, the surgeon used pointed scissors to cut the skin. What is the 

surgeon's mistake? 

     Scalpels are used to dissect the skin. When the skin is cut with scissors, it is crushed. 

This leads to necrosis of the damaged area of the skin and the formation of a rough scar 

in the wound healing process. 

2. The incision of the skin and subcutaneous tissue resulted in uneven, jagged edges of the 

wound. What rule did the surgeon not observe when dissecting the skin? 

     The surgeon did not fix the skin in the area where the incision was made. The cut is 

necessary to guide yourself. 

 

1.4.2. Tests 

 

What tool is used to separate the periosteum from flat bones in surgical intervention? 

+ Faraboef dispersant 

dispersant of Doyane 

rib dispersant 

retractor 

spoon bit of Kornev 
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What tool is used to separate the periosteum from the inner surface of the ribs with surgical 

intervention? 

dispersant of Faraboef 

+ Doyen's dispersant 

T-shaped dispersant 

retractor 

spoon bit of Kornev 

 

What surgical needles are used for cross-linking of the skin? 

atraumatic prickles 

+ cutting (triangular) 

spiny (round) 

Dechamp 

mixed 

 

What surgical needles are used for muscle stitching? 

metal fasteners Michel 

+ cutting (triangular) 

spiny (round) 

Dechamp 

mixed 

 

What surgical needles are used to cross the vessels? 

metal fasteners Michel 

cutting (triangular) 

+ atraumatic 

Dechamp 

spiny (round) 
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What surgical needles are used to suture nerve trunks? 

metal fasteners Michel 

cutting (triangular) 

+ atraumatic 

Dechamp 

mixed 

 

What is the name of a hemostatic clamp with straight or curved brunches and teeth at their 

ends? 

+ Kocher clamp 

clamp of Bilroth 

Pean clamp 

clamp "mosquito" Holsted 

Langenbeck clamp 

 

What is the difference between the hemostatic clamp Holsted's "mosquito" from the clamp 

of Billroth? 

smaller sizes 

less weight 

sharpened brunches 

the presence of a small cut 

+ all specified features 
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What is the value of the operating range angle considered the most optimal for the 

operation? 

450 

600 

+900 

1200 

1800 

 

What values of the inclination angle of the operating axis are considered to be the most 

optimal for the operation? 

450 

600 

+900 

1200 

1800 

 

What is the name of a hemostatic clamp with straight or curved brushes and transverse 

strips at their ends? 

Kocher clamp 

+ clamp Billroth 

Pean clamp 

clamp "mosquito" Holsted 

Langenbeck clamp 
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Which of the following tools is recommended to stop bleeding from the vessels of the 

internal organs? 

Kocher clamp 

+ clamp Billroth 

Allis clamp 

clamp of Linen 

Bebcock's clamp 

 

Who was the head of the Department of operative surgery and topographic anatomy at the 

Faculty of medicine of the University of Kiev was awarded the title of Honorary Citizen 

of the city of Kyiv? 

Yu. Shimanovsky 

+ V. Karavaev 

M. Pirogov 

I. Studzinsky 

K. Kultchytsky 

 

What is the name of an operation aimed at the complete removal of abnormal focus or 

organ? 

tomia 

resectio 

+ ectomia 

amputacyo 

incisio 
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What is the name of an operation aimed at removing part of the body? 

tomia 

+ resectio 

ectomia 

amputacyo 

incisio 

 

What is the name of an operation aimed at removing the peripheral part of the limb or 

organ? 

tomia 

resectio 

ectomia 

+ amputatio 

incisio 

 

What is the name of the operation that is aimed at the opening of the hollow body? 

+ tomia 

resectio 

ectomia  

amputacyo 

incisio 
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What is the name of an operation aimed at opening cavities that are separated by a solid 

wall? 

tomia 

resectio 

ectomia 

+ trepanatio 

incisio 

 

Which of the following requirements should the cut of the skin correspond to? 

in the direction of skin wrinkles 

on the course of large vessels 

along the lines of Langer's skin 

on the course of large nerve trunks 

+ all the specified requirements 

 

Which hemostatic clamp is recommended for stopping bleeding from blood vessels in the 

subcutaneous tissue? 

Kocher clamp 

clamp of Bilroth 

Pean clamp 

+ Holsted clamp "mosquito" 

all listed 
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2. CHAPTER II. CLINICAL ANATOMY AND OPERATIVE SURGERY. 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF HEAD 

2.1. Lesson 1 

Theme «Clinical anatomy and operative surgery of brain part of head» 

2.1.1. Part 1 «Topographic anatomy and operative surgery of the scalp» 

 

1.Justification of the topic: 

     Soft tissue injuries of the head, skull fractures, bruises of different locations, 

penetrating and nonpenetrating wounds of the cranial vault, the tumors are quite common. 

Knowledge of the anatomical and physiological features of the structure of the soft tissues 

of fronto-parietal-occipital, temporal, mastoid sites is necessary for proper disclosure of 

hematoma, abscess, phlegmon, for the primary surgical treatment of cerebral wounds of 

the head. 

 

2.Specific objectives: 

• Explain the topographic anatomical basis of clinical picture of pathological 

processes in the cranial vault 

• Analyze age-specific features of topographic anatomy of the cranial vault 

• Know the methods of treatment of wounds of the cranial vault 

• Define the principles of antrotomy 

 

3.Tasks for preparing for class 

 

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

 

Antrotomy 

surgical dissection of the sinuses and mastoid cells 

Trepanation 
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rapid opening the cranial cavity 

Triangle of Shipoult 

triangle in the mastoid area for doing antrotomy 

Diploic veins 

veins are located deep in the bones of the cranial vault, arch connecting the superficial 

veins to the sinuses of the dura mater 

 

3.2. Theoretical issues to engage in 

1.Topographic anatomy of the mastoid area. Burr triangle /Shipoult/, age features and 

complications. 

2.Topographic anatomy of the fronto-parietal-occipital region. 

3. Topographic anatomy of the temporal region. 

4. Pathways of purulent processes in the temporal region. 

5. The principles of primary surgical treatment of traumatic brain injuries 

 

3.3. Practical work that is performed in class 

1.Demonstration the borders of triangle of Shipoult 

 

4. Content of topic 

 

     The boundaries of the head, facial and cranial. The base and cranial vault. The 

dimensions of the head. Especially in children. The principles of division on the field. 

Layer by layer structure, blood supply, innervation, lymphatic drainage. Relationships of 

venous system with superficial venous sinuses of the dura mater. Primary surgical 

treatment of wounds of the skull. Features of bleeding. Antrotomy - surgical technique, 

complications. 

 

5. Materials for self-work 
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5.1. Abstracts 

1.Contemporal ways to stop bleeding in various parts of the cranial vault 

 

5.2. Visual aids (stands, posters, tables) 

1. Blood supply, venous drainage and innervation of the temporal region 

2. Blood supply, venous drainage and innervation of the temporo-parietal-occipital area - 

frontal zone. 

3. Blood supply, venous drainage and innervation of the occipital areas of fronto-parietal-

occipital region. 

4. Shipoult triangle. 

5. Layer-by-layer structure of fronto-parietal-occipital region. 

6. Layer-by-layer structure of the temporal region. 
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2.1.2. Part 2 Clinical anatomy and operative surgery of the cranial cavity 

 

1.Justification of the topic: 

 

     Penetrating wounds of skull, intracranial hematomas in different locations, tumors of 

the brain membranes are fairly common. Knowledge anatomic-physiological structure of 

the singularities of shells and intermeningeal spaces, cranial blood vessels, brain and 

cranial nerves necessary for the diagnosis of cranial trauma and other diseases of the 

cranial cavity; for the surgical treatment of pathology of the cranial cavity. 

 

2.Specific objectives: 

• Explain the topographic anatomical basis of clinical picture of pathological 

processes in the cranial cavity 

• Analyze the age characteristics of topographic anatomy of the cranial cavity 

• Demonstrate the various methods of treatment of penetrating wounds of the skull 

• Identify the principles of decompression and osteoplastic craniotomy. 

 

3.Tasks for preparing for class 

 

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

Term Definition of team leaders of 

Willis ring cerebral blood flow system, formed by the internal carotid and basilar artery 

and communicating arteries  

Trepanation prompt disclosure of the cranial cavity 

Intracranial hematoma hemorrhage, which is located in the epidural, subdural or 

subarachnoid spaces or in the brain 

Nonpenetrating wound skull injuries of the cranial vault without damaging the dura mater 

Penetrating wound of skull injuries of the cranial vault with injury of the dura mater 
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3.2. Theoretical issues to engage in 

1.Topographic anatomy of the brain membranes 

2.Topo graphical anatomy of the sinuses of the dura mater and the veins of the brain 

3.Topographic anatomy of the arterial blood supply to the brain 

4.Scheme of Krenleyn-Bryusova 

5.The principles of primary surgical treatment of penetrating craniocerebral injuries. 

6. Craniotomy 

 

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

1.Design a scheme of Krenleyn-Bryusova middle meningeal artery and its branches. 

2 Design a scheme of Krenleyn-Bryusova central and lateral sulcus of the brain. 

3 Design the scheme of Krenleyn-Bryusova bazylar artery of the brain. 

 

4.Content of topic 

 

     Topography of the meninges and sinuses. Confluens sinuum. The consequences of 

injury. Scheme of the cranial-cerebral topography. Willis' arterial ring. Ways to stop 

bleeding from the arterial vessels of the brain and sinus of dura mater cerebri. Kindes of 

cranioectomies: Olivekrune and Wagner-Wolff. Craniotomy. Diagnostic trephination. 

Tools for craniotomy. 

 

5. Materials for self-work 

 

5.1. Abstracts 

1.Modern treatment in otogenic abscesses of the brain. 

2.Modern tactics of surgical treatment of cerebral stroke. 
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3.Modern tactics of surgical treatment of brain tumors (with statistical data about the 

origin, methods of treatment effects). 

4.Modern methods for closure of bone wounds after a cranioectomy.  

 

5.2. Visual aids (stands, posters, tables) 

1.Sinuses durae matris cerebri. 

2.Scheme of Krenleyn-Bryusova. 

3.Blood supply of the brain. 
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2.2. Lesson 2 

Theme «Clinical anatomy and operative surgery of facial part of head» 

 

1.Justification of the topic: 

     Surgical treatment of purulent parotitis, inflammation of the paranasal sinuses, 

phlegmon of the face, facial bone fractures, injuries of the soft tissues requires knowledge 

of the anatomical and physiological features of the departments of the head from 

physicians of any specialty, although most of the above treatment of pathological 

processes carried dentists, otolaryngologists, ophthalmologists 

 

2.Specific objectives: 

 

• Explain the topographic-anatomical basis of the pathological processes in the face 

• Analyze the age characteristics of topographic anatomy of the face 

• Demonstrate the various methods of the wound debridement. 

 

3. Tasks for preparation for lessons 

 

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

 

Term Definition 

Initial debridement Surgury operation, the ultimate goal is the elimination of anatomic 

defects and their physiological consequences caused by an external agent on the human 

body. Conducted before the onset of clinical signs of wound infection. 

Pes anserinus minor Branching of the n. infraorbitalis on the face 

Pes anserinus major Branching of the n. facialis on the face 

Lines of Tsakadze Projection lines of the ductus parotideus (Stenonii). Coming from the 

earlobe to the corner of the mouth and the lateralpart of the wing of the nose. 
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3.2. Theoretical issues to engage in 

 

1) Age features of the face. 

2) Sources of arterial blood supply to the face. 

3) The anatomical basis of division into regions. 

4) The function of trigeminal nerve. 

5) Function of the facial nerve. Extracranial second division of the facial nerve and its 

topography. 

6) The possibility of the retrograde blood flow from the regions of the face. 

7) Contact veins of the face with venous sinuses of the dura mater. 

8) The classification of facial muscles, their functional properties. 

9) Features the topography of facial muscles. 

10) Features of bone foundation of the faces, the formation of cavities, their relationships. 

11) Stratified topography of parotid-masticatory area. 

12) Parotid salivary gland. Capsule. Its weaknesses. 

13) Topography of the parotid salivary gland duct. Its projection (lines of Tsakadze). 

14) Deep (intermaxillar) region of the face, its fascial spaces. Their relationships. 

15) Retropharyngeal and peripharyngeal fascial spaces. Its relationships with fascial 

spaces of the face. 

16) The primary surgical treatment of the wounds of the face. 

17) Typical cuts on the face. 

18) Disclosure of the frontal and maxillary sinuses. 

 

3.3. Practical work that are performed in class. 

 

1. Construction of the projection of the branches of the facial nerve and parotid duct. 

2. Implementation of the cuts on the face when purulent parotitis are. 
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4. Content of the topic 

 

   The boundaries of the facial skull. The division into regions. Parotid-masticatory region. 

Topography of the parotid gland, weaknesses of the its capsula. Pathway of the septic 

processes from parotid gland. The projection of the parotid duct. Topographic anatomy of 

the cheek region. Topographic anatomy of the deep facial space - temporal-pterygoid and 

interpterygoid spaces by N. Pirogov. Their contents. Peripharyngeal and retropharyngeal 

spaces. Primary surgical treatment of the wounds of the face. Its features. Operations in 

the paranasal sinuses. Cuts for surgical treatment of the phlegmon of the face and 

retropharyngeal abscess. 

 

5. Materials for self-work 

 

5.1.Abstracts 

 

1. Modern methods of the treatment of the purulent inflammation of the maxillary sinus. 

2. Possible surgery for injuries and tumors of the tongue. 

3. Congenital malformations of the face. Statistical data. 

4. Modern surgical intervention on the frontal sinus. 

5. Topography of the parotid gland and facial nerve branches. 

6. Topography of the venous outflow from the face. 

 

5.2.Visual aids (stands, posters, tables) 

 

1. Blood supply to the deep areas of the face. 

2. Venous connection with the veins of the face and sinuses of the dura mater. 

3. Topografy of the parotid gland, the course of the branches of the facial nerve. 



86 

 

4. The spread of purulent processes from the parotid gland. 
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2.3. MATERIALS FOR READING TO CHAPTER II 

 

OPERATIVE SURGERY OF THE HEAD  

BRAIN SURGERIES 

Classification of head wounds: 

a) closed – the integrity of skin covering is not broken; 

b) open – the integrity of skin covering is broken; 

1. penetrating - with a damage to the dura mater; 

2. nonpenetrating - without a damage to the dura mater 

Open wound treatment technique: 

1. X-ray in two projections to identify possible fragments and fractures; 

2. Hair on the injury site should be carefully shaved, the site treated, and the surgical field 

limited; 

3. Sparingly dissect the edges of crashed tissues (wound edges). Flap is not dissected in 

the case of scalped wound. 

4. Non-vital areas of injured tissues and foreign bodies are removed from the wound, 

which is washed with an antiseptic; 

5. Scissors are used to expand the bone defect until unchanged dura mater appears; edges 

of the trephine opening are leveled with an outwards inclination. 

6. The bottom of the wound is inspected; bone fragments are removed with a spatula, if 

found. 

7. The condition of dura mater is assessed (normal: well pulsing, normal color): 

a) not damaged – impossible to cut; 

b) tense, pulses badly, hematoma is visible through the mater - try to aspirate the 

hematoma through a puncture. If blood aspiration failed or hematoma occurs again – open 

the dura mater, ligate or clip bleeding vessels, remove the blood and its clots using a jet 

of isotonic sodium chloride solution and gauze balls. 
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c) damaged by injury - carefully remove bone fragments embedded in the dura mater; 

sparingly dissect the edges of the dura mater defect; injured tissue of the brain and 

superficial bone fragments should be removed by a stream of saline; treat the brain wound 

(press jugular veins to increase intracranial pressure - this leads to a release of small bone 

fragments and brain detritus), perform hemostasis; suture tightly the dura mater wound. 

A damage of venous sinus with a fragment and occurrence of bleeding after removal of 

the bone fragment is possible. 

8. Tightly close a wound of soft tissues of the head. 

A technique of closed wound treatment: 

1. A patient is a supine position or on the side opposite to injury. 

2. Incision depends on anatomical and topographical features of the injured area. 

3. When inspecting bone damage, define the size of fragments, their position and relation 

to the dura mater. All fragments not related to the periosteum should be removed. Large 

fragments with well-preserved connections to the periosteum may be left (especially in 

children). To do this, they should be carefully elevated from the wound, a dura mater is 

inspected to assess its condition, and fragments are put in place. 

4. Wounds of the scalp are closed tightly. 

 

OPERATIVE ACCESS TO SOME AREAS OF THE BRAIN 

Access to anterior cranial fossa 

To access the patient's anterior cranial fossa, he/she should be brought in supine position, 

the head turned in the opposite direction from the focus. Cutaneous incision starts 3-4 cm 

over a nose bridge, followed along the midline and turned as an arc to the temple along 

the hairline in the frontal-temporal lobe, ending up at the upper earflap insertion. If the 

focus is located on the border of the frontal and temporal lobes of the brain, then the lower 

end of incision should be turned backwards, not reaching the auricle by several 

centimeters, and the incision takes the shape of a sickle. With this form of opening, 

trepanation of the frontal and temporal bones is possible within the limits ensuring free 
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inspection of the frontal lobe and the entire anterior cranial fossa. After cutting out a 

cutaneous-aponeurotic flap, a muscle-periosteal-bone flap is cut out. The periosteum 

should be cut by horseshoe-shaped incision with an apex towards the sagittal suture and 

the base oriented towards the jugal arch. The lower ends of incision are continued onto 

the temporal muscle, which is dissected together with the aponeurosis up to the jugal arch. 

The width of the muscular leg should be at least 5 cm. The bone is sawn according to the 

general rules for trepanning skull bones. 

 

Access to parietal lobe 

When performing access to the parietal lobe of the brain, a horseshoe-shaped incision 

starts from the front edge of the auricle, goes to the sagittal suture, turns backwards and 

ends up several centimeters behind the ear passing around the parietal tuber. A cutaneous-

aponeurotic flap should be turned off, and the periosteum is cut along the line of incision, 

retreating 1 cm from it. The temporal muscle with aponeurosis is partially cut in front of 

the ear. After detachment of periosteum, the holes are drilled in the bone, retreating from 

the median line by at least 2-2.5 cm. The bone-periosteal flap turned towards the ear 

should be broken up at the level of the upper edge of the auricle. 

 

Access to median cranial fossa 

To ensure access to the median cranial fossa (in patients with tumor of temporal lobe), 

each incision starts from the middle of the upper edge of the jugal arch and goes vertically 

upwards. Not bringing 4-5 cm to the median line, the incision is turned backwards to the 

parietal tuber, lowering down to the mastoid process. The temporal muscle and periosteum 

should be dissected along the line of incision, departing 1 cm from it. The temporal bone 

must be drilled very carefully, as its the cranial base may be thinned. Holes in the base of 

the flap must be made as close to each other as possible. One should remember about the 

danger of damaging the branches of the median meningeal artery. 
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Access to occipital lobe 

To access the occipital lobe, skin incision starts from the external occipital tuber, then 

goes along the median line and makes arcuate downward turn at level of the posterior edge 

of the auricle towards the ear, ending up the incision at the upper edge of the auricle. The 

periosteum should be cut by a horseshoe-shaped incision with the apex at the sagittal 

suture and the base directed toward the ear. The suture line goes almost parallel to the 

sagittal and transverse sinuses involving the region of the sinus confluence and the place 

of transition of the transverse sinus into the sigmoid one. If the right side is trepanned, 

then cutters should be imposed so as to depart the cut from the median line by at least 2-

2.5 cm (bypassing the place of confluence of the sinuses), and by 1.5-2 cm from the 

transverse one. 

 

PRIMARY SURGICAL TREATMENT OF CRANIAL WOUNDS 

Primary surgical treatment of head wounds: 

a) early - within first 3 days post-trauma; 

b) delayed - within 4-6 days post-trauma; 

c) late - after 6 days post-trauma. 

 

NONPENETRATING INJURIES 

Nonpenetrating wounds of the skull are characterized by undamaged cranial dura mater 

and the absence of signs of subdural or intracerebral hemorrhage. 

Nonpenetrating injuries are divided into: 

- injuries of soft tissues of the skull; 

- injuries of soft tissues associated with breaking the integrity of the skull bones. 

A scalpel is used to open the skin and aponeurosis around of a wound, departing 0.5-1.0 

cm from the edge of healthy tissues, creating the most convenient form of a wound (linear, 

elliptical), in order to ensure meeting edges of the wound without tension when sutured. 

A careful hemostasis of the skin of each wound is performed, the bone is exposed, and the 
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periosteum is dissected along the edge of its defect. Next, surgeons proceed to treatment 

of the wound bone. First, the fragments of the outer plate should be removed, and then - 

of the inner one, the damaged parts of which are usually spread under the healthy bone 

beyond the hole. To do this, surgeon expand the defect, biting off the edges with forceps. 

As a result, it becomes possible to remove free fragments and foreign bodies; the dura 

mater is exposed. In case of penetrating injuries of the skull with a small hole, it is 

advisable to expand access not through the bone defect, but to make one or two holes at a 

distance of 1 cm from the edges of the defect and to remove the necessary amount of the 

bone through them. If the dura is not damaged and there are no signs of subdural or 

intracerebral hemorrhage, it should be left uncut. The skin wound is sutured tightly. 

 

PENETRATING INJURIES 

Penetrating cranial injuries are characterized by violation of integrity of the cranial dura 

mater and brain damage. 

In the event of penetrating wounds of the skull associated with damage to the dura mater, 

surgical treatment of a scalp wound is performed in the same way. Then, the edges of the 

dura mater are dissected, foreign bodies and bone fragments are removed from the brain 

matter, and the wound is washed with warm saline. The brain matter is not dissected; only 

cerebral detritus, blood clots and small bone fragments are removed, the wound is gently 

wiped with a damp cotton swab and washed with a stream of warm saline. For removal of 

small foreign bodies, it is possible to use clamping of internal jugular veins or coughing, 

since it increases intracranial pressure, which contributes to pushing out foreign bodies 

from the brain wound. After primary treatment of penetrating wound of the skull, the dura 

mater is not sutured; rare stitches should be put on the skin and emissary rubber strips 

inserted for 1-2 days. 

 

SKULL FRACTURES 



92 

 

There is no direct correlation between the extent of bone damage and the severity of brain 

damage. Fractures of the skull bones can be divided into fractures of the calvaria and skull 

base. 

 

Fractures of calvaria 

Closed calvaria fractures are characterized by preserved cranial integument, while in open 

fractures, soft tissues of the skull are directly connected with the fracture site. Treatment 

consists in a layer-by-layer primary surgical treatment of a wound. 

 

Fractures of the skull base 

Fractures of the skull base are subdivided according to localization into fractures of 

anterior, median and posterior cranial fossae. 

Fractures of anterior cranial fossa are characterized by nasal bleeding, one-sided 

(“monocle” symptom) or bilateral (“binocular” symptom, or “dark glasses”) bruising of 

eyelids. Such bruises occur 2-3 days post-trauma. Pathognomonic symptom of anterior 

cranial fossa fracture is a nasal liquorrhea. Fractures in the area of anterior cranial fossa 

are characterized by disorders of I-IV pairs of cranial nerves. 

Fractures occurred in the area of the median cranial fossa account for more than 50% of 

the fractures of the skull base. These fractures are characterized by  symptoms of 

damaging VII and VIII pairs of cranial nerves, the outflow of cerebrospinal fluid and/or 

blood from the ear, hear loss, and/or hemiparesis of the mimic muscles. 

Fractures of the posterior cerebrocranial fossa are occurred relatively rare. They are 

characterized by bulbar symptoms: disorders of swallowing (n. glossopharyngeus), 

respiration (n. vagus), and paresis of the trapezius muscle (n. accessorius). Patients often 

die in the first hours post-trauma without regaining consciousness. Treatment of fractures 

of the skull base is conservative. Surgical intervention is carried out only in exceptional 

cases. 
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METHODS of BLEEDING CONTROL IN CRANIAL INJURIES 

BLEEDING IN PATIENTS WITH NONPENETRATING INJURIES 

Hematomas ("bumps"), resulting from lymphorrhea and bleeding into the subcutaneous 

tissue are characteristic for nonpenetrating craniocerebral injuries. Because of the 

cellular structure of the soft tissues of the head, hematomas are clearly localized, have 

protruding structures, since soft tissues do not allow fluid to spread along the plane. 

Hematomas can also be located under the galea aponeurotica or subperiosteal. 

Suppuration of hematomas is quite dangerous due to a possibility of infection ingress in 

the cranial cavity. The anatomical path of such an ingress is associated with emissaries, 

or emissary veins (w. emissariae). 

 

BLEEDINGS IN PATIENTS WITH INJURIES OF SOFT COVERINGS  

Injuries of soft coverings of the head are accompanied by severe bleeding, since arteries 

and veins of the coverings are so to speak stretched by connective tissue cords combined 

with their adventitia. When the integrity is broken, vessels are exposed and bled heavily. 

This anatomical feature also determines a danger of air embolism, e.i. sucking the air into 

open lumens of the vessels. If a wound of the soft tissues is not sutured immediately during 

the initial treatment, it becomes not possible to tight up the wound after 5-6 days due to 

fibrosis of the aponeurosis muscles. Incisions of soft tissues of the skull should be 

performed in a radial direction. However, even this direction of incisions does not exclude 

excessive bleeding from dissected anastomoses, the anatomical features of which prevent 

proper matching. Therefore, a preliminary bleeding stop is required prior to any 

significant incision. 

 

Putting abscission stitches 

To reduce bleeding, a temporal abscission of both main arteries of the head is 

recommended: superficial temporal (a. temporalis superficialis) and the occipital one (a. 

occipitalis). The area of the intended operative field should be isolated by uninterrupted 
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overlapping winding suture, or the site of intended incision should be limited with two 

rows of stitches - external and internal ones (in relation to the incision). In this case, all 

soft tissues with embedded vessels should be captured in a loop of the stitch. The needle 

is removed at a distance of 1.5-2 cm from the insertion site, and the next insertion should 

be made so as to capture the previous stitch. Once the stitch is tightened, a significant 

narrowing of the surgical field occurs, so the abscission should be performed departing 

approximately 3 cm outwards from the intended incision line. The abscission stitches are 

usually removed in 8-10 days. 

 

BLEEDING FROM THE VESSELS OF CRANIAL DURA MATER 

Bleeding from the vessels cranial dura mater is stopped by stitching and ligating both ends 

of the damaged vessel or applying clips. Clipping of damaged vessels of cranial dura mater 

is possible only from the side of its dissected edges, and the vessel is clamped together 

with the cranial dura mater. 

Coagulation of the cranial dura mater vessels is undesirable, since the coagulation 

instantly deforms (shrinks) the membrane, which prevents its healing. 

The cranial dura mater vessels should be sutured with a thin round needle, seizing the 

entire thickness of the mater within the diameter of the injured vessel. When advancing a 

needle, one should take care in order not to damage the subjacent brain vessels and brain 

tissue with the needle. 

 

BLEEDING FROM THE BRAIN VESSELS  

Bleeding from the cerebral vessels is usually stopped by coagulating of damaged vessels. 

If a major artery is damaged in the depth of a wound, the bleeding is stopped by applying 

clips on both ends of the damaged vessel. Especially dangerous is bleeding from the 

cerebral veins coming into the sinus. If a vein is large, it is better to tie up both ends with 

a silk ligature. Clipping such veins is less reliable, as the clips may happen to fall down 

during surgery, which may lead to renewed bleeding. 
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BLEEDING FROM SINUSES 

Patients with penetrating cranial injuries sometimes experience dangerous bleeding from 

the upper sagittal, less often from the transverse sinus. Depending on the nature of sinus 

injuries, different methods of bleeding control are used. First, it is necessary to conduct 

primary surgical treatment of cerebrocranial wound. For this purpose, a rather wide 

trepanation opening should be made in the bone (5–7 cm in diameter) in order to expose 

intact sinus areas. 

 

Biological tamponade 

For small or medium-sized lesions of the upper wall of the sinuses, the method of 

biological tamponade of a defect with a piece of a muscle is most often used, or the muscle 

is sutured to the defect. First, a piece of muscle is pressed with a finger in the area of a 

sinus injury. If bleeding continues, it is recommended to suture a piece of muscle to the 

cranial dura mater with several interrupted stitches. The another method is to fix a piece 

of muscle with crossing ligatures over it, sutured through the outer plate of the cranial 

dura mater. 

 

Mikulich-Radetsky sinus tamponade 

In the event of damage to the side walls, surgeons resort to compression of a sinus lumen 

by a tight tamponade with gauze drain sponges under Mikulich-Radetsky method. Long 

gauze stripes are used to do this. They are methodically laid by folds over the bleeding 

site. Drain sponges are introduced on both sides of the sinus damage site, placing them 

between the inner lamina of the skull bone and the cranial dura mater, which allows to 

press the upper wall of the sinus against the lower one, causing it to collapse and forming 

a thrombus in this place. Gauze drain sponges should be removed in 12-14 days. 

 

Sinus ligation 
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In the event of extensive destruction of venous sinus wall and impossibility to suture the 

injury site, surgeons resort to sinus ligation. To do this, one must first achieve a temporary 

hemostasis by pressing a visible defect with index finger or a sponge. The defect of the 

bone is rapidly expanded with forceps in such a way as to open the upper longitudinal 

sinus for a sufficient length. After that, departing from the midline by 1.5-2 cm, a cranial 

dura mater is dissected on both sides parallel to the sinus anteriorly and posteriorly to the 

injury site. Through these incisions, two ligatures are forwarded with a thick, steeply bent 

needle to a depth of 1.5 cm and the sinus is ligated in front and behind the place of the 

rupture. Then all veins that fall into the damaged area of the sinus are ligated. 

 

Closure of the wall of the venous sinus 

In case of minor damage to the external wall of the venous sinus, bleeding is controlled 

by closure of a wound of its wall with individual interrupted sutures. In some cases, it is 

possible to close the sinus wound with a flap cut from the outer plate of cranial dura mater 

by Burdenko. Imposing of vascular stitch on the sinus is possible only in case of small 

linear ruptures of its upper wall. 

 

INTRACRANIAL HEMORRHAGE (HEMATOMAS) 

Intracranial hematomas, regardless of their type and source of bleeding, usually increase 

in volume no longer than 3 hours post-trauma. Patients with intracranial hematomas are 

required surgical treatment. In case of closed head injuries, the following topographic-

anatomical variants of blood accumulation are distinguished: 

- Epidural hematomas. 

- Subdural hematomas. 

- Subarachnoid hematomas. 

In addition, the following ones are distinguished: 

- Intracerebral hematomas 

- Intraventricular hematomas. 
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EPIDURAL HEMATOMAS 

Epidural hematoma is a blood pooling between the cranial dura mater and the bones of 

the skull. In 10% of cases, epidural hemorrhages are located in the anterior-temporal, in 

75% - in the temporal-parietal, and in 15% - in the occipital-parietal sections of the skull. 

These hematomas, as a rule, do not reach large sizes and rarely squeeze the brain. In case 

of epidural hematomas, the cerebrospinal fluid obtained by a lumbar puncture contains no 

blood admixture. 

A craniotomy is performed in a temporal region on the side where a hematoma is 

presumably localized. If condition of a patient allows, it is better to use an osteoplastic 

trepanation. The contents of hematomas are removed by suction with simultaneous 

washing out blood clots. If a source of bleeding is detected, the vessel should be 

coagulated, clipped, or stitched and ligated. The operation is ended by suturing the cranial 

dura mater (if dissected); the osteo-periosteal-muscular flap is put in place, and catgut 

stitches are placed on the periosteum with subsequent suturing of the cutaneous-

aponeurotic flap. 

 

SUBDURAL HEMATOMAS 

Subdural hematoma is a blood pooling between the solid and arachnoid membranes of the 

brain. Subdural hematomas occur predominantly in case of mild cerebrocranial injury and 

are of venous origin. Sources can also be arteries, cranial dura mater veins, and arachnoid 

granulations. 

Subdural hematomas are progressing fairly quickly. If epidural hematoma is not detected, 

the subdural space should be opened. After a wide trepanation in the area of hematoma, a 

sharply tense bluish cranial dura mater is always detected with an invisible pulsation of 

the brain underneath. Before opening the dura mater, it is advisable to perform unloading 

lumbar puncture, ensuring reduction of intracranial pressure and appearance of a pulsation 

of the brain. Cranial dura mater should be opened with a cruciform incision. The 
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accumulated blood and clots should be carefully washed out with a stream of isotonic 

sodium chloride solution. The surgery is ended in the same way as in case of epidural 

hematoma. 

 

                 

Fig.2.1. Hematomas of cranial cavity 

 

SUBARACHNOID HEMATOMAS 

Subarachnoid hematoma is a blood pooling between the arachnoid and soft sheaths of the 

brain. In this case, blood is detected in cerebrospinal fluid taken by a cerebrospinal 

puncture. 

Treatment of subarachnoid hematomas, unlike other forms of intracranial hemorrhages, is 

conservatively expectant in the beginning. In case of a negative result of conservative 

treatment, surgery aimed at stopping the bleeding and removing clots is indicated. 

Because the source of bleeding is usually unknown, and the hemorrhage extends to all 

subarachnoid spaces, the nature of the surgery consists in conducting an infrotemporal 

decompressive cranial trepanation on the right side, and on both sides in exceptional cases. 
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Fig.2.2. Aneurism of arteries of brain 

 

INTRACEREBRAL HEMATOMAS 

Intracerebral hematomas are hematomas localized within the brain matter, representing a 

limited cavity filled with liquid blood, brain detritus and/or blood clots. Their incidence 

varies from 0.3 to 9.5% of the total number of head injuries. Source of the hemorrhage is 

arteries and veins located in the zone of injury. At the same time, predominant localization 

of intracerebral hematomas is noted in the temporal, frontal, and less often in the parietal 

or occipital lobes. 

If possible, a hematoma should be punctured with a thick needle in the "silent" area, and 

its liquid contents are evacuated. As a rule, the source of intracerebral hemorrhage is not 

detected in the course of operation. If necessary, several holes should be made on the one 

side, and then on the other side (mandatory). If hematoma is found, it should be removed. 

Depending on a severity of the patient's condition, a resection or osteoplastic craniotomy 

is performed. If the patient is in severe condition, the resectional trepanation is usually 

performed. Osteoplastic trepanation provides more favorable conditions for radical 

removal of acute and especially chronic subdural hematomas. The surgical wound is 

closed in the same way as in other surgeries performed for closed cerebrocranial injury. 
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Fig.2.3. Intracerebral hematoma 

 

INTRAVENTRICULAR HEMATOMAS 

Intraventricular hematoma is a hemorrhage in the ventricles caused by a brain injury. 

They may be isolated, primary, arising from a damage to a vascular plexus, and secondary, 

resulting from the breakthrough of blood from intracerebral hematomas. 

Intraventricular hematomas are diagnosed on the basis of clinical indications and massive 

blood admixture in the lumbar and ventricular cerebrospinal fluid. The treatment is mostly 

conservative, but some neurosurgeons resort to surgical methods (lavage of the ventricular 

cavity, removal of blood from hematomic cavities, etc.). 

 

PRINCIPLES OF SURGICAL INTERVENTIONS FOR INTRACRANIAL 

ANEURYSMS 

Arterial saccular aneurysms of intracranial main arteries are most often located in places 

of branching or anastomosed vessel on the side of its wall from which the smaller branch 

originates. 

Since the surgical intervention is difficult due to bleeding aneurysm, surgeons tend to 

perform it in the cold period, however, recently, the tendency has emerged to perform the 

operation as early as possible, being guided primarily by the severity of patient's condition. 

The objective of surgery is to switch the aneurysm with preservation of blood flow in the 

artery, if possible. Since intracranial arterial aneurysms are localized mostly in the area of 
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arterial circle of the great brain, they are accessed mainly through the frontal-temporal-

basal region of the skull. The objective of surgical intervention in case of development of 

hematoma due to rupture of arterial aneurysm is to remove the hematoma and (if possible) 

switch the aneurysm. 

In the acute period of hematoma development, after trepanning and opening the dura mater 

for aspiration of spilled blood and removal of clots, after preliminary puncture in the area 

of intended hematoma, the cerebral cortex should be open. As a rule, search for aneurysm 

should not be undertaken in patients in severe condition. In case of continued bleeding, 

aneurysm should be clipped: the suction tip is placed directly at the aneurysm rupture site 

and, continuously aspirating the outflowing blood, clips are put on the aneurysmal pouch 

and neck. The dura mater is sutured post-surgery, if possible. Soft tissues should be 

sutured, leaving a rubber drainage out. 

In case of subacute development of the hematoma, a scheduled surgery may be performed. 

After removal of the hematoma and washing the wound, brain bulge is usually reduced 

and conditions for access and release of aneurysm adjacent to the hematomic cavity are 

created. 

If the surgery is performed in a later period, a cystic cavity filled with xanthochromic fluid 

is usually found at the site of intracerebral hematoma. After opening this cavity and 

aspiration of the contents, favorable conditions are usually created for detection of 

aneurysm, its isolation and clipping the aneurysm neck. 

 

CRANIOTOMY. GENERAL GUIDELINES 

Craniotomy is a synonym for the term "osteoplastic scull trepanation". 
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Fig.2.4. Craniotomy 

 

General guidelines: 

- supine position of a patient, the head is rigidly fixed; 

- hair cut/shave, skin treatment; 

- incision of the skin and soft tissues; 

- trepanation (craniotomy, Olivecron saw); 

- closing of a wound; 

- perioperative management (antibiotics, lumbar drainage). 

Head fixation 

The surgery begins with a correct rigid fixation of the head. The “gold standard” of rigid 

fixation has become using a Mayfield-Kish 3-point rigid cranial fixation clamp. The 

advantages of rigid fixation: 

- convenient for a surgeon position of the retractor relative to the head; 

- no risk of forming the epidural hematoma at the retractor site (since it is fixed to the 

clamp and not to the bone); 

- maximum reduction of a risk of dislocation of endotracheal tube (due to stable position 

of the head); 

- comprehensive use of all performances of the neurosurgical operating table. 

Clamp should be fixed to the skull in the muscle-free areas. 
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Dissection of soft tissues 

Upon skin incision, it is necessary to cut also the aponeurosis, which makes it possible to 

freely manipulate in the wound. Bleeding is minimal after skin incision, if one edge of the 

wound is tightly pressed by fingers of a surgeon’s free hand, and the other - by an 

assistant’s hand. The length of each incision should not exceed the width of the surgeon’s 

four fingers. The fingers should be positioned perpendicularly, not parallel to the wound, 

because four fingers and not the one (closest to the wound) are active in this case, as in 

parallel compressing. Post-incision, clips should be placed on the wound edges (clips on 

the upper edge, and clamps on the lower edge), tightly pressing the wound edges with 

fingers to prevent bleeding. Immediately after the incision, the surgeon must move a 

napkin into the wound and squeeze the edge of a wound with it from inside, opening the 

wound in his/her direction. This manipulation provides a space for work and ensures 

temporary hemostasis. Bleeding stoppage starts from the assistant`s side. There are the 

following methods of skin hemostasis during cranial trepanation: 

- using hemostatic clips; 

- imposition of special skin clips (Michel, Raney, Esculap); 

- using special plastic clamps. 

Plastic Raney clips with a special automatic or manual applicator are considered the most 

convenient ones. Hemostatic clamps should be applied onto the aponeurosis, trying to 

seize a minimum of subcutaneous fat. Clips are imposed approximately at 1.5-2 cm from 

one another (depending on the degree of blood supply to the scalp). 

"Gold Standard" of craniotomy  

The “gold standard” of craniotomy is a free bone flap, formed with a craniotome from a 

single borehole (if possible). The benefits are: 

- reduced risk of postoperative epidural hematomas; 

- bone flap does not interfere with manipulations around a wound (since it is removed 

from of the wound for the main phase of operation); 
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- less invasiveness of the operation due to subperiosteal dissection (not a dissection 

between aponeurosis and periosteum); 

- versatility of the technique. 

 

Closing a wound 

At the end of a neurosurgical operation it is necessary to achieve the most tight closure of 

the cranial dura mater. Sometimes this requires using a small periosteal or fascial flap. 

Drainage is established until full suturing of aponeurosis with its fixation to the skin in 

order to avoid inward or outward displacement. The drainage is removed 24 hours post-

surgery, regardless the amount and nature of discharge. In case of a longer drainage of the 

wound, the risk of infection increases dramatically. Double-layer suturing of the 

cutaneous-aponeurotic flap is considered mandatory. First, inverted (knotted inside) 

interrupted stitches should be put on aponeurosis, which provides complete and absolute 

matching the edges of the wound and hemostasis. 

 

Basic principles of suturing soft tissues of the head 

For suturing a wound, a double stitch is required. The first row - inverted (knots facing 

inside) stitches on the aponeurosis, the second row - stitches on the skin. Stitches can be 

both interrupted and uninterrupted. Interrupted stitches are always put on the aponeurosis. 

Both interrupted and uninterrupted stitches can be put on the surface of the skin. 

Uninterrupted stitches can be put faster, and they are more sparing. Uninterrupted stitch 

is good in the first place for quite long straight wounds (accesses to the posterior fossa) 

and smooth arcuate ones. 

 

OSTEOPLASTIC CRANIOTOMY 

Osteoplastic trepanation was experimentally developed by Wolf in 1863. But this surgery 

was adopted for the practice of surgical interventions in the brain region of the head only 
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in 1889, when Wagner performed this operation on a patient. Osteoplastic craniotomy 

may be performed by two techniques: Wagner-Wolf and Olivecron. 

 

Wagner-Wolf cranial trepanation 

Previously, opening of the cranial cavity was performed using the osteoplastic method by 

cutting out a horseshoe-shaped skin-supracostal flap according to Wagner-Wolf method, 

proceeding from a fear that a bone flap devoid of the skull coverings may necrotize. The 

flap was left on a cutaneous-periosteal pedicle. When cutting out a single (according to 

Wagner-Wolf) dermal-periosteal-dermal bone flap, its size is always limited by a narrow 

supplying skin pedicle, and its extension makes bone flap cracking technique extremely 

difficult. 

Indications: cerebral hernia, hydrocephalus, consequences of closed and open injuries of 

the skull and brain, etc. 

An arcuate incision of skin covering is performed with simultaneous split of the 

periosteum along the edge of contracted skin (with the exception of the flap base). Skin 

flap should be cut larger than the bone one. The periosteum is peeled off by a dissector to 

the periphery from the incision line, trying to spare it in the area of the future bone flap. 

The boreholes are made in 4-5 places. A metal grooved conductor is inserted between two 

adjacent trepanation holes; an Olivecron saw is drawn over the top of it and the bone is 

sawn. This manipulation is performed between the remaining holes, excluding the lower 

transverse line, which should be sawn a little. When the bone sawing is over, a surgeon 

should proceed with a  dermal-periosteal-dermal bone flap. Cranial dura mater is opened 

with an arcuate incision. The dissection of dura mater is performed only after a 

preliminary decrease of its tension by removing 30–40 ml of cerebrospinal fluid from a 

lumbar puncture. The flap base is more often turned to the base of the dermal-periosteal-

dermal bone flap, and less often - to the sagittal suture. The line of incision is made 

somewhat inwards from the edge of the bone hole (1 cm), which facilitates suturing the 

cranial dura mater at the end of the operation. The operation is completed by suturing of 
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the dura mater, placing the dermal-periosteal-dermal bone flap in place and applying 

guiding catgut stitches on the periosteum with subsequent suturing of the dermal-

aponeurotic flap. 

The disadvantage of a single-step method of cutting out a flap according to Wagner-Wolff 

consists in the necessity to significantly narrow the size of the periosteal dermal pedicle 

in order to cut the bone plate at the base, which leads to a decrease in the vitality of the 

flap due to circulatory disorders. 

 

Olivecron cranial trepanation 

To eliminate the drawbacks of cranial trepanation by Wagner-Wolf method, Zutter in 

1928, and then Olivecron proposed a method of separate cutting and scalping on a broad 

base of a dermal-aponeurotic flap followed by sawing out a separate bone-periosteal flap 

on an independent narrow pedicle. The osteo-periosteal flap is usually formed from 

various segments (anterior, median, and posterior) of the temporal muscle and fascia 

depending on the area of trepanation (frontal, parietal, and occipital). The line of each 

incision is made in such a way as to prevent main vascular trunks feeding the soft tissues 

of formed flap from falling into incision. Depending on localization of pathological 

process, an arcuate incision of the skin is performed in the temporal region (the arc is 

turned upwards). The depth of the incision must reach a layer of loose tissue located 

between the periosteum and aponeurosis so that the subaponeurotic tissue and periosteum 

remain on the bone and be not part of the skin aponeurotic flap. The dermal-aponeurotic 

flap on the broad pedicle is separated from the periosteum downwards. For 3-4 cm, the 

periosteum is separated from the bone by 1.5-2 cm in each direction, and then a retractor 

is inserted into the wound. Along the edge of each wound, the periosteum is also dissected 

along the arcuate line, with the exception of the flap base. The boreholes are made in 4-5 

places. A grooved conductor is inserted between two adjacent trepanation holes, and 

Olivecron saw is let over top of it with cutting the bone through. This manipulation is 

done between the remaining holes, with the exception of the lower transverse line. The 
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latter is slightly sawn and cracked, and then the osteopereosteal flap on the narrow pedicle 

is turned off downwards. Cranial dura mater is opened with a horseshoe-shaped or 

cruciform incision. The incision of dura mater is performed only after a preliminary 

decrease of its tension by removing 30–40 ml of cerebrospinal fluid from lumbar puncture. 

The base of the flap is more often turned to the base of the osteopereosteal flap, and less 

often - towards sagittal suture. The line of incision should go somewhat inside (1 cm) from 

the edge of the bone hole to facilitate suturing the cranial dura mater at the end of the 

operation. The operation is ended by suturing the dura mater, placing the bone-periosteal-

muscular flap in place and applying guiding catgut sutures onto the periosteum with 

subsequent suturing of the skin-aponeurotic flap. 

The advantages of the method consist in a possibility of wide opening the cranial cavity 

at any site by sawing out osteoperiosteal flap of any size and removal of the risk of 

compressing soft tissues with the flap. Forming this flap is limited neither by anatomical 

and physiological (blood supply of a flap) nor by cosmetic considerations, since there is 

no exact match of the contours, shape and direction of the skin and bone flaps; their 

pedicles are different and often even arranged in different directions. 

 

DECOMPRESSION TREPANATION OF THE SKULL BY CUSHING  

Indications: a need for a sustained reduction of elevated intracranial pressure in case of 

tumors and other diseases where it is impossible to manage an underlying disease. 

Cushing's trepanation differs from osteoplastic trepanation by the fact that the bone plate 

is excised, and a post-surgery defect of the brain case remains covered only with a skin-

aponeurotic flap. A decompressing trepanation is performed either on a site of the nearest 

projection of the focal lesion point, or in the temporal region, if the focal lesion point is 

distant from the surface of cerebral hemispheres. The skin-aponeurotic flap, the base of 

which is facing down (to the jugal bone), is cut out by a horseshoe-like incision along the 

line of attachment of the temporal muscle to the bone. Then the temporal muscle is 

dissected along its fibers by a linear incision. The muscle is stretched out by hooks, 
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exposing a 6x6 cm bone plate. The bone plate is drilled with a cutter, then the opening is 

extend by nibbling the exposed section of the temporal bone. After this, cranial dura mater 

is dissected by a cross incision. The surgery is ended by putting hemostatic stitches on the 

temporal muscle and suturing the skin wound. A protrusion (prolapse) of the brain occurs 

in the formed bed, which reduces the probability of growing intracranial pressure. 

 

SURGICAL TREATMENT OF INJURIES IN THE MAXILLOFACIAL AREA 

The following general considerations should be taken into account for treatment of any 

injuries in the maxillofacial region. 

- primary surgical treatment of wounds should be carried out as early as possible. The 

following types of surgical treatment are recognized: early (if performed in the first 24 

hours after injuries), delayed (in 24-48 h), and late (after 48 h) ones; 

- the primary surgical treatment of wounds should be not only early but also final, which 

is necessary to ensure uncomplicated wound healing process and rapid healing of the 

wound; 

- wound edges are not dissected; only explicitly nonviable tissues should be removed. The 

wound should be cleaned from contamination, free-lying bone fragments, and washed 

with disinfecting solutions. Narrow wound canals made by piercing or cutting object, 

bullets and fragments are usually not dissected (or dissected partially); bleeding should be 

controlled, the wound cleaned from foreign bodies and non-viable tissues, and washed 

with antiseptic solution; 

- foreign bodies should be removed from the wound, but a search for foreign bodies 

located in hard-to-reach places should be out of question, provided this leads to additional 

trauma; 

- a wound, penetrating into the oral cavity, should be necessarily isolated from the oral 

cavity by putting sparse stitches on the mucous membrane and, if possible, another row 

of submerged sutures. Bone wound should be especially strictly protected from the 
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contents of the oral cavity, since a contact of the bone wound with saliva and food residues 

leads to occurrence of osteomyelitis; 

- a primary stitch is always put a wound of the nose and eyelids regardless of duration of 

surgical treatment and condition of the wound, since a delay leads to irreparable 

deformations and entails severe cosmetic defects and functional impairments. Putting 

stitches is possible because the area of the nose wings, lips and eyelids is characterized by 

a very low content of tissue, which usually serves as a site for development of post-

traumatic purulent process and contamination. If a clean wound is treated in the first day, 

the tissues are scarcely dissected: in these places, each and even a small piece of tissue is 

important for restoration of the shape and function, moreover, the regenerative properties 

are very high. 

 

                      

Fig.2.5. Reconnection of mandible bone 

 

     In all other sections of the maxillofacial area, it is possible to put the primary stitch 

only if the following conditions are met: 

- surgical treatment is performed in the first 24 hours post-injury; 

- antibiotics should be started in the first hours after the injury and continued in the 

postoperative period. Now it is considered appropriate to use drainage polyethylene or 

rubber tubes introduced into the deepest sections of a wound not only to ensure free 
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outflow of the wound contents, but also for its active aspiration. Fractional or drip 

irrigation of a wound with solutions of antibiotics or antiseptics is also possible in this 

case. 

If putting initial stitch is not possible immediately after surgical treatment, then the wound 

should be closed later anyway. 

When juicy granulations occur and necrotic tissues are fallen out, an early secondary stitch 

will be allowed to put or close the granulation surface with a slack cutaneous graft. 

If the process of rejection of necrotized tissues is long and a scar begins to form in the 

wound in addition to the granulation tissue, then a secondary stitch is possible to put in a 

later period. Sometimes, in these cases, a secondary surgical treatment is performed with 

removal of necrotized soft tissues and bone. 

In cases where a significant proportion of facial soft tissues is lost, surgeons should make 

their best to remedy the defect well in the course of primary surgical treatment. For this 

purpose, they resort to methods of restorative surgery: mobilization of the edges of a 

wound, and displacement of uninjured tissues adjacent to the wound. 

If the primary treatment is performed in later terms, or the defect is so large that it is 

impossible to close, the wound is left open, closed with dry or sterile bandage impregnated 

with solutions of antiseptics, and a free cutaneous graft is used later on. 

 

Wounds of the upper lip without tissue loss should be sutured by-layers after bleeding and 

pain relief. First, the muscle layer is sutured, then the vermilion zone is restored, the 

cutaneous cover is sutured and the stitches are put on the mucous membrane from the 

vermilion zone to the transitory fold. If a partial loss of tissues in the center of the upper 

lip or at sides of it caused by a wound, the defect should be compensated by displacement 

of adjacent tissues. 

 

In case of injuries to cheeks not penetrating into the oral cavity, the muscles should be 

sutured with catgut stitches, and the skin - with a polyamide thread. When applying 



111 

 

sutures, it is important not to suture the Stensen's duct. In case of injures to cheeks 

penetrating into the oral cavity, carefully inspect the wound, paying special attention to 

location of the Stensen's duct in relation to the wound. Subsequently, catgut stitches are 

put on the mucous membrane and muscles. If the duct is damaged, a surgeon should 

simultaneously lead tubular drainage from the side of the oral cavity to the duct and suture 

it for 10-12 days in order to create an artificial duct. Then the stitches should be put onto 

the skin. 

 

In case of combined damage to the upper lip with the injury of nasal wings or septum, 

surgeries first put stitches on the mucous membrane and tissue of the upper lip, and then 

surgically treat the wounds of the wings and the nose tip. Tip and nose wing wound edges, 

as well as the axis, must be matched as accurately as possible and connected by stitches. 

 

Wounds of the chin are in most cases are combined with mandibular injury. The surgical 

treatment of wounds in this area starts from treatment of the bone wound and fixation of 

mandibular fractures, and completed by suturing cutaneous wound. 

 

When providing help to patients with fracture of the mandible, measures should be taken 

to prevent or resolve asphyxiation manifestations, which occur in case of a double fracture 

of the chin section, when displacement of the middle fracture to the back leads to tongue 

impaction. 

 

All fractures of the bones of the upper jaw and nose, as well as the fractures of the 

mandibular bones, passing within its body through the tooth row, are always open and 

infected. Fractures of the branch of the mandible and jugal arch are classified as closed 

injuries. Fractures of the jugal bone can be closed and open. They are considered open if 

an injury is resulted in destruction of the wall of the maxillary sinus cavity and a rupture 

of mucosal membrane lining it. 
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TYPICAL INCISIONS FOR TREATMENT OF ABSCESSES AND PHLEGMONS 

IN THE MAXILLOFACIAL REGION 

Frequent development of abscesses and phlegmons of the maxillofacial region is 

preconditioned by a high prevalence of chronic focal odontogenic and tonsillogeneous 

infections, as well as infectious inflammatory lesions of the skin and mucous membrane 

of the oral cavity. Topical diagnostics in case of abscess or phlegmon in anatomical 

maxillofacial regions having a layered structure consists in finding a layer that holds a 

focus of purulent inflammation: subcutaneous, subfascial, interfacial, axillary or 

subperiosteal tissues. For abscesses and phlegmons localized in the superficial areas, the 

following explicit classical signs of the inflammatory process are characteristic: swelling 

of tissues (tumor), redness of skin and mucous membrane over the inflammatory site 

(rubor), local tissue temperature increase (calor). Other signs of inflammation, such as 

pain (dolor) and functional impairment (functio laesa) are less pronounced. 

If abscesses and phlegmons are localized in the deep area of the lateral department of the 

front of the head and in the region of the bottom of the oral cavity, the manifestation of 

inflammation symptoms is different: the patients complain of pain corresponding to the 

location of purulent inflammatory focal point and disorder of swallowing, chewing, 

speech, and respiration due to pain, inflammatory contracture of chewing muscles and 

narrowing of the oropharyngeal lumen. 

The purulent focus is opened using external (through the skin covering) or intra-oral 

access. When choosing a surgical access, preference is given to a method that best meets 

the following requirements: 

- a path to a purulent focus (thickness of a layer of dissected and disconnected tissues) 

should be the shortest; 

- a danger of damaging organs and functionally important structures (vessels, nerves) 

when dissecting tissues on the way to a purulent focus is minimal; 

- postoperative incision of the facial skin is the least noticeable; 
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- the best condition for outflow of purulent exudate. 

When conducting facial incisions, it is necessary to strictly follow the anatomical 

landmarks for location of the facial nerve branches. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS IN THE 

TEMPORAL REGION 

The main sources and ways of infiltration of infection into the temporal region: 

- purulent and inflammatory diseases of the skin (furuncle, carbuncle); 

- infected wounds; 

- hematomas in the temporal region; 

- phlegmons in adjacent areas (subtemporal fossa, frontal, jugal, parotid-masticatory, and 

buccal regions).  

Depending on details of positioning of the purulent-inflammatory process in the temporal 

region, phlegmons are subdivided into superficial, interaponeurotic, subgaleal 

(subaponeurotic), deep and diffuse ones. 

The superficial phlegmon of the temporal region is located between the skin and its own 

temporal fascia. The superficial phlegmons are opened by incision behind the frontal 

process of the jugal bone. 

The interaponeurotic phlegmon is located above the jugal arc between the surface and 

deep plates of own temporal fascia. Interaponeurotic phlegmon of the temporal region is 

opened by an incision along the upper edge of the jugal arc. 

The subgaleal (subaponeurotic) phlegmon of the temporal region is located between the 

deep plate of own temporal fascia and temporal muscle. The subgaleal phlegmon in the 

temporal region is opened by a radial incision through the middle of inflammatory 

infiltrate throughout its length. 

The deep phlegmon of the temporal area is located between temporal muscle and 

periosteum. The deep phlegmon of the temporal region is opened by an arcuate incision 

along the line of attachment of temporal muscle to temporal bone. 
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The diffused phlegmon of the temporal area is an inflammatory process in which all three 

above-mentioned tissular spaces are involved. The diffused phlegmon of the temporal 

region is opened by an arcuate incision along the lower temporal line of temporal bone 

and a horizontal incision along the upper edge of the jugal arc. Possible ways to further 

spread the infection in the temporal region: subtemporal fossa, frontal, parotid-

masticatory, buccal regions, occipital region, temporal bone, cranial dura mater and its 

sinuses. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS OF 

SUBTEMPORAL AND PTERYGOPALATINE FOSSAE 

Projection of pterygopalatine fossa on the skin is an equilateral triangle, the base of which 

is a middle third of the line, drawn on the upper edge of the jugal arc from the upper edge 

of antilobium to the outer corner of the eye. 

In the initial stage of development of the inflammatory process, as well as in case of 

abscess, an intra-oral access is used. In more severe cases, especially with phlegmons of 

pterygopalatine and subtemporal fossae, both intra-oral and extra-oral incisions are 

performed simultaneously. 

 

Intra-oral incision is performed up to 3-4 cm in length along the transitional fold behind 

the jugal-alveolaris ridge over the upper molars (tools: scalpel, scissors, raspatory, and 

elevator). Pean curved hemostatic clamp is used to get along the maxillary tuber 

posteriorly, inwards and upwards to the pus cluster and give outflow of pus, leaving a 

rubber drainage in the wound. 

Extra-oral access involves an incision of the skin along the anterior temporal muscle's 

edge. For this purpose, fibers of the temporal muscle should be discontinued with 

simultaneous dissection of the skin, subcutaneous tissue and temporal fascia in order to 

get along to the cranial base, and, to let curved hemostatic clamp enter the subtemporal 

fossa going about the infratemporal fossa. 
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OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS IN THE 

PTERYGOMANDIBULAR SPACE 

There are two methods for opening and draining the abscess in a pterygomandibular space: 

intra-oral and extra-oral ones. 

Intra-oral technique: a 2-2.5 cm-long incision of the mucous membrane is performed 

along the pterygomandibular fold. Then surgeons get along the inner surface of the ramus 

mandibulae in the pterygomandibular space to the center of inflammatory focus by blunt 

splitting tissues. 

Extra-oral technique: a submandibular access is used. A 6-7 cm-long incision along the 

angle of the mandibular is performed, departing about 2 cm from its edge in the area of 

attachment of the medial pterygoid muscle. The subcutaneous tissue should be dissected 

layer-by-layer, the first fascia with subcutaneous muscle, and the second fascia of the 

neck, followed by an exit to the inner surface of the mandible. Here, a surgeon gets into 

the pterygomandibular space having cut off the pterygoideus medialis tendon from the 

muscle with a raspatory. After evacuation of pus, the space should be drained. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS OF THE 

BUCCAL REGION 

The abscess and phlegmon of the buccal region occur with spreading purulent process in 

periostitis patients from the root teeth of the upper and lower jaws. In case of acute 

development of abscess of the buccal region, pulsating pain intensified upon opening the 

mouth and chewing is observed. Swelling of surrounding tissues and asymmetry of the 

face develop. Palpating reveals a dense infiltrate, often tied up with the alveolar process 

within a cheek. 3-5 days later, the infiltrate is softened. In case of cheek phlegmon, a large 

infiltrate with a pronounced swelling of surrounding tissues develops first. A sharp 

asymmetry of the face, edema of the eyelids, narrowed or closed eye fissure, smoothed 

nasolabial fold, and swollen mucous membrane of the cheek with visible teeth prints on 
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it are observed. Body temperature is up to 39-400C. Propagation of purulent process in the 

subcutaneous tissue located in the region of a chewing muscle, subtemporal and temporal 

regions, as well as in the pterygomandibular space is possible. 

The choice of operative access depends on localization of inflammatory infiltrate. Intra-

oral incision is performed along the teeth closing line, taking into account the course of 

the main excretory duct of the parotid salivary gland, or extra-oral one on the skin 

covering, and the location of the facial nerve branches. After revision of purulent focus 

and dialysis of postoperative evacuation of purulent exudate, a drainage tube is introduced 

into the wound. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS IN THE 

PAROTID-MASTICATORY REGION 

Opening and draining of superficial phlegmons and abscesses in the parotid-masticatory 

region are performed by a layer-by-layer radial incision of the skin, subcutaneous tissue 

and parotid-masticatory fascia (fascia parotideo-masseterica), since the facial nerve goes 

under the fascia. Then, in order to avoid a damage to the facial nerve, surgeons move 

toward the center of purulent focus by blunt disconnection of soft tissues. 

To open deep abscesses and phlegmons of the parotid-masticatory region, an incision 

along the angle of the mandible is made, and the chewing muscle tendon is dissected. 

In case of total damage to the parotid-masticatory region, for better outflow of pus, a 

combined access – both submaxillary and subjugal - is advisable to use. The superficial 

and deep divisions of the parotid-masticatory region are opened by a submaxillary 

incision, framing the angle of the mandible. A purulent focus should be assessed by a 

blunt dissection. A wound in the subjugal and submandibular regions should be connected 

by a tunnel passing over and under a parotid-masticatory fascia. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS IN THE 

PERIPHARYNGEAL SPACE 
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Adequate opening and draining the abscess and phlegmon in the peripharyngeal space is 

possible only with the use of external access. Opening peripharyngeal abscesses and 

phlegmons is performed by a 5-6 cm-long layer-by-layer incision, framing the angle of 

the mandible, departing 1-1.5 cm downwards and posteriorly the edge of the jaw. The 

subcutaneous muscle and the second fascia of the neck should be dissected. Then the 

lower edge of the jaw and the angle of the mandible are exposed by blunt disconnecting 

the tissues. The peripharyngeal space is accessed along the inner surface of medial 

pterygoid muscle (i.e., pterygoideus medialis). After this, the pterygomandibular space is 

accessed by cutting the pterygoid muscle and pulling it out from the inner surface of the 

mandibular ramus bone. 

The prognosis for a phlegmon of the peripharyngeal space is always complicated in a view 

of possible spreading of the inflammatory process along the pharynx and the major 

vascular-nerve bundle of the neck into the mediastinum, and through the pterygoid venous 

plexus into the brain casing and the brain itself. 

 

OPENING AND DRAINAGE OF ABSCESSES IN POSTPHARYNGEAL SPACE 

Postpharyngeal abscess is opened using an intra-oral technique when a patient is in sitting 

position. Blade of a scalpel is wrapped with a gauze sponge, leaving a 1 cm-long end. The 

patient's tongue is moved down with the fingers of the left hand or a spatula. The scalpel 

is moved along the left hand's finger, and the abscess is opened up over a bulge with a 1 

cm-deep and 2 cm-long vertical incision. To avoid  aspiration of pus, the patient's head 

should be tilted forward immediately after opening the abscess. 

 

OPENING AND DRAINAGE OF PARATONSILLAR ABSCESS 

Operative intervention is recommended 4-5 days after beginning the abscess formation. 

This recommendation is grounded on the fact that the cavity of the abscess may not form 

earlier. In this case, pathogenic microorganisms are already concentrated around the 
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tonsil, but the stage of melting the adenoid tissue has not yet started. A diagnostic puncture 

should be performed to clarify the stage of purulent inflammation. 

There are the following requirements for surgical intervention: 

- after cleansing the abscess cavity, the conditions for pus spreading should disappear;  

- in the course of surgery, the cavity should be treated with antiseptics, which is not 

possible by puncture; 

- if the abscess is small, it should be removed with a capsule without opening it; 

- after removal of pus, the general condition improves, pain, the symptoms of intoxication 

disappear, the temperature decreases; 

- as microorganisms causing purulent inflammation are removed practically completely, 

the risk of relapse is minimal; 

- in some cases, opening of the cavity of the abscess and removal of the glands should be 

performed simultaneously, which facilitates elimination of the inflammation focus, 

reduces the risk of recurrence of the disease. 

Before scheduled operation, a patient should be prescribed a course of antibiotics for 

weakening pathogenic microorganisms and prevention of their dissemination. The surgery 

should be performed under local anesthesia. 

 

Phases of abscess opening: 

1. At most 1-1.5 cm-deep incision is performed in the highest place of purulent formation, 

since it is the place with the thinnest layer of tissue and where the abscess is positioned 

closest to the surface. The depth of incision is preconditioned by a risk of damaging 

adjacent nerves and vessels. 

2. Pus is let out from the cavity. 

3. Possible partitions inside the cavity are destructed with the help of a blunt tool in order 

to improve the drainage of pus and its stagnation. 

4. The abscess cavity is treated with antiseptic solution for disinfection. 

5. The wound is sutured. 
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Upon opening the abscess, it may happen that pus is not concentrated in the capsule but 

have spread between the tissues of the neck. If this complication is caused by anaerobic 

microbes that develop without access to oxygen, a drainage should be performed through 

additional incisions on the surface of the neck for inflow of air and removal of pus. If the 

risk of recurrence is eliminated, drainage incisions should be sutured. 
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2.4. MATERIALS FOR SELF-CONTROL TO CHAPTER II 

 

2.4.1. Situational tasks 

1. During the primary surgical treatment of a non-penetrating frontal area wound, the 

surgeon decided to excise the soft tissue 1 cm from the edges of the wound within the 

healthy tissue. Is it correct? 

     During primary surgical treatment, only non-viable areas of soft tissue should be 

removed. The excision of more than 0.5 cm of soft tissue from the edges of the wound is 

impractical, since the soft tissues of the cranial vault are abundantly supplied with blood 

and the wounds heal well. 

 

2. After removal of the anterior cranial cerebral hernia, leakage of the cerebrospinal fluid 

is observed. What stage of the operation is missing? 

     Not tied foot hernial sac. Possible infection of the cranial cavity. 

 

3. Can phlegmon from the parotid gland spread to the pharyngeal cellular space? If so, 

which way? 

     The space of the parotid gland is not closed on the medial side, where the pharyngeal 

process of the gland performs the gap between the styloid process and the internal 

pterygoid muscle, being deprived of fascial cover. Here the process is directly adjacent to 

the anterior part of the pharyngeal space, which makes it possible for the purulent process 

to pass from one space to another. 

 

2.4.2.Tests 

 

A patient with head trauma has a dense, limited, protruding hematoma of soft tissues of 

the arch of the skull in the form of a lump. In what layer of the skull's arches, most likely, 

is a hematoma? 
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subaponeurotic cellulose 

subperiosteal cellulose 

skin 

aponeurosis 

+ subcutaneous tissue 

 

In a patient with head trauma there is a swollen, soft hematoma of soft tissues of the cranial 

artery, a symptom of a digital depression is positive. In what layer of the skull's arches, 

most likely, is a hematoma? 

subcutaneous tissue 

subperiosteal cellulose 

+ suberapneurotic cellulose 

aponeurosis 

periosteum 

 

Patient has head trauma with the soft-elastic hematoma of the soft tissues of the scalp, 

limited by the temporal bone. In what layer of the skull's arches, most likely, is a 

hematoma? 

subcutaneous tissue 

subaponeurotic cellulose 

+ subperiosteal cellulose 

aponeurosis 

periosteum 

 

Damage of which arteries will lead to disturbance of the temporal muscle blood supply? 

+a.a.temporalia profundae 

a.facialis 

a.a.temporalia superficiales 
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a.a.temporalia media 

a.cicipitalis 

 

The defeat of which nerve, that branches are n.n.temporalia profundi, will disrupt the 

innervations of the temporal muscle? 

n.occipitalis major 

+ n mandibularis 

n.facialis 

n.maxillaris 

n.occipitalis minor 

 

In what part of the temporal area subperiosteal hematomas are possible due to the loose 

connection of the periosteum with the temporal bone? 

in the area of zygomatic arch 

in the back department 

+ in the planum temporale 

throughout the temporal bone 

in the lower section 

 

What kind of injury of the skull has a patient with wound the skin, soft tissues and bones 

of the scalp without damage of the durae matris? 

closed non-penetrating trauma 

shatter penetrating trauma 

closed penetrating trauma 

penetrating trauma 

+ open non-penetrating trauma 
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Diagnosis: epidural hematoma of the cranial cavity. Which of these vessels can be a source 

of these hematomas? 

artery of the pia matris 

+ middle meningeal artery 

arteries of the cerebral cortex 

vein of the cerebral cortex 

arteries of the arachnoideae matris 

  

In what part of the cerebral cavity the dura mater is loose to the bones and where is the 

formation of epidural hematoma? 

skull base 

pyramid of the temporal bone 

along the seams 

+ vault of the skull 

along the lower sagittal sinus 

 

In what part of the skull is a decompressive trepanation if right-handed patient has an 

unknown localization of the pathological process? 

in the left temporal region 

in the posterior cranial fossa 

in the occipital region 

in the left frontal region 

+ in the right temporal region by Cushing 

 

Which vein thrombus from the front vein can directly get into the system of intracranial 

sinuses and veins by? 

v.jugularis interna 

+ v.angularis 
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v.jugularis externa 

v.nasalis externa 

v.transversa faciei 

 

On what surface is the "weak spot" of the capsule of the parotid salivary gland, through 

which inflammatory processes can move to the parapharyngeal space? 

+ on the medial surface of the gland 

on the front of the gland 

on the back of the gland 

on the lower surface of the gland 

on the outer surface of the gland 

 

Damage which nerve can be lose specific taste sensitivity ventral 2/3 of the tongue in? 

+ chorda tympani 

n.lingualis 

n.glossopharingeus 

n.hypoglossus 

n.stapedius 

 

Damage which nerve can lose specific taste sensitivity of the back 1/3 of the tongue in? 

n.lingualis 

+ n.glossopharingeus 

chorda tympani 

n.hypoglossus 

n.stapedius 
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What are the veins, through which the thrombotic embolus in a patient with phlegmon of 

the cheek area can fall from the angular vein in the cavity of the venous sinus? 

v.emissaria 

v.v.cerebri mediae 

v.meningea media 

+ v.v.ophthalmicae 

v.jugularis interna 

 

At examination of the upper nasal meatus of the patient marked allocation of pus from the 

openings that open in it. What sinuses have a connection with this nasal passage? 

+sinus sphenoidalis 

sinus frontalis 

sinus maxillaris 

cellulae ethmoidales mediae 

cellulae ethmoidales anteriores 

 

At an examination of the middle nasal meatus of the patient, the allocation of pus from 

the openings that open in it is marked. What sinuses have a connection with this nasal 

meatus? 

sinus sphenoidalis 

celluae ethmoidales posteriores 

+ sinus frontalis 

sinus sphenoparietalis 

sinus vagosympathethiceus 

 

Damage which a nerve disorganize the movement of the tongue? 

n.glossopharingeus 

+n.hypoglossus 
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n.mandibularis 

n.abducens 

chorda tympani 

n.alveolaris inferior 

 

Which of the following nerves comes from 1st branch of the trigeminal nerve? 

n.infraorbitalis 

+ n frontalis 

n.auriculotemporalis 

n.petrosus profundus 

n.auricularis posterior 

 

Which of the following nerves comes from 2nd branch of the trigeminal nerve? 

n.ethmoidalis 

+n.infraorbitalis 

n.auriculotemporalis 

n.hypoglossus 

n.buccalis 
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3. CHAPTER III. CLINICAL ANATOMY AND OPERATIVE SURGERY. 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF NECK 

 

3.1. Lesson 1 

Theme «Clinical anatomy and operative surgery of the neck» 

3.1.1. Part 1 «Neck triangles. Ligation of the external and common carotid arteries. 

Vishnevsky anesthetic block» 

 

1.Justification of the topic: 

     Congenital cysts and fistulas of the neck submandibular phlegmonous adenitis, foreign 

bodies of the larynx, trachea, pharynx, lower portion of the esophagus, pharynx and 

esophagus burns is a common pathology. Life-threatening is aт injury of the major blood 

vessels and organs of the neck. Treatment of these pathologies can only be based on 

knowledge of the topography of the neck. 

 

2.Specific objectives: 

Explain in terms of topographic anatomy of the clinical picture of pathological processes 

in the neck 

Explain the need for exposure and characteristics of the external carotid artery ligation 

and the common carotid artery 

Demonstrate exposure and ligation of the external and common carotid arteries 

Analyze the usefulness of the vago-sympathetic blockade on A. Visnevski and N. 

Burdenko. 

 

3. Tasks for preparing for classe 

 

3.1. A list of key terms, parameters, characteristics for assimilation 
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Triangles of the neck Neck area, bounded by the edges of the muscles, where the 

anatomic formation 

The main neurovascular bundle of the neck Common carotid artery, internal 

jugular vien, the vagus nerve 

Bifurcation of the artery Place a split artery 

Block anesthesia The introduction of anesthetic in the perineural tissue 

 

3.2. Theoretical issues to engage in 

1.External benchmarks of the neck. Division of the neck region to triangles. Individual 

and age characteristics of the topography of the neck. 

2.Topography of the neck fascia. 

3.Topography of the neck fascial spaces and their relation to fascial spaces of the head, 

chest and upper extremities. 

4.Topography of the neck submental triangle. The practical significance of the triangle. 

5.Topography of the neck submandibular triangle. Neurovascular structures and lymph 

nodes. Triangle of N. Pirogov. The practical significance of these triangles. 

6.Topography of the carotid triangle of the neck. The layers. Relations between the main 

components of the neurovascular bundle. 

7.Topography of the tracheal-scapular neck triangle. Its practical value. 

8.Topography of the sternocleidomastoid region. Topography of neurovascular 

formations of the that area. 

9.Topography of the scapuloclavicular and scapular-trapezoid triangles. Boundaries. The 

practical significance of these triangles. 

10.Vago-sympathetic blockades on A. Vishnevsky and N. Burdenko. 

11.Exposure of the carotid arteries in the carotid triangle. 

12.Phlegmon of the neck. Pathways of inflammation. Cuts for treating of suppurative 

processes in the neck. 

13.Torticollis in children and its surgical correction. 
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14.Features of the surgical neck wound. 

15.The blockade of the brachial plexus. 

 

3.3. Practical work that are performed in class 

1. Find and select the puncture needle for vago-sympathetic block by A.Vishnevsky. 

2. Find and select the puncture needle for brachial plexus blockade. 

 

4. Contents of topics 

     Neck: external benchmarks. The boundaries. Division on the field. The projections of 

the major formations. Triangles of the neck. Neck reflex zones. Fascias of the neck, their 

classification. Fascial neck spaces and their relation to fascial spaces of the head, chest 

and upper limbs. Suprafascial vessels and nerves. Superficial and deep lymph nodes. 

Thoracic duct and its confluence with the left venous angle. 

- The median triangle of the neck: supralingual part of it. Boundaries. The bottom of the 

mouth. Submandibular triangle. Bed and capsule of the submandibular salivary gland - 

with communication of the bed with the front peripharyngeal space and fiber floor of the 

mouth. Triangle of the M. Pirogov. 

- Carotid triangle. The layers. Common carotid artery and its division into internal and 

external branches. Carotid reflexogenic zone. The branches of the external carotid artery. 

Relations between components of the maine neurovascular bundle of the neck. 

Topography of the hypoglossal nerve, upper cervical loop of the upper laryngeal nerve, 

sympathetic trunk, its nodes and cardiac nerves. 

- The median triangle of the neck: submental part of it. Layers, fascias and fascial spaces. 

Topography of the thyroid and parathyroid glands, trachea, larynx, pharynx and 

esophagus. Surgical anatomy of the lower thyroid artery and recurrent laryngeal nerve. 

- Sternocleidomastoid region. The projection of the common carotid artery. Surface 

suprafascial structures: cutaneous branches of the cervical plexus, external and anterior 

jugular veins. 
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- The ratio of the main elements of the neurovascular bundle of the neck (carotid artery, 

vagus nerve, internal jugular vein) to the surrounding formations in the lower, middle and 

upper thirds of the neck. 

- Scalenic-vertebral triangle of the neck. Topography of the subclavian artery and its 

branches. Phrenic nerve. Sympathetic trunk. 

- Omoclavicular triangle. Neurovascular bundle of the upper extremity: subclavian 

vienna, subclavian artery, the brachial plexus. Spatium antescalenum: subclavian vienna, 

venous angle, thoracic duct and phrenic nerve. Spatium interscalenum: subclavian artery 

and its branches. Brachial plexus. 

- Omotrapezoid triangle. Neurovascular structures: nervus accessorius and branches of the 

subclavian artery - superficial cervical and suprascapular arteries. Cervical plexus, its 

branches. 

- Operations on the neck. The anatomic and physiological basis of surgical interventions. 

Surgical instruments. Incisions in the superficial and deep neck phlegmon. 

Vagosimpathetic block by A. Vishnevsky and N. Burdenko. Surgical approaches to the 

organs of the neck /longitudinal, transverse, and combined/. Features of the primary 

surgical treatment of the wound of the neck. 

- Exposure of the carotid arteries in the carotid triangle and the external carotid artery 

branches. Aneurysms of the common carotid artery and technology transactions with 

them. Operations at ectasia of the jugular veins. 

- Operations in congenital cysts and fistulas of the neck. Operations at torticollis. 

 

5. Materials for self-work 

 

5.1. Abstracts 

1. Prepare the abstract message on "Lateral cysts and fistulas of the neck." Etiology. 

Statistical data. Surgical intervention. 
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2. Prepare the abstract message on "Median cysts and fistulas of the neck." Etiology. 

Statistical data. Surgical intervention. 

3. Produce the report "Carotid triangle of the neck" 

6. Produce the report "Triangle of Pirogov". Mark lingual artery. 

 

5.2. Visual aids (stands, posters, tables) 

1.Draw and define a table of sections at the neck with purulent processes 

2.Draw and define a table dividing the neck into triangles 

3.Draw and define a table of "Carotid triangle of the neck" 

4. Draw and define a table of "Submandibular triangle of the neck" 
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3.1.2. Part 2 «Traсheostomy. Operations on the thyroid gland. Surgycal accrsses to organs 

of the neck» 

 

1.Justification of the topic: 

     Operations conducted on the organs of the neck, require accurate knowledge of the 

the relationships topografoanatomic structures in the areas, which is operated 

 

2.Specific objectives: 

• Explain the anatomic basis of the pathological processes in the neck 

• Analyze the age characteristics of the topographic anatomy of the neck 

• Demonstrate the various methods and features of the neck wounds 

• Demonstrate the features of layered dissection of tissues for access to the trachea 

• Identify the need for top or bottom of a tracheostomy, depending on the situation 

or age 

• Compare ways resection of the thyroid gland 

• Analyze the effects and possible errors when performing a tracheotomy and 

resection of the thyroid gland 

 

3.Tasks for preparation for lessons 

 

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

 

  

 

Tracheostomy Surgery to create a tracheostomy - an unnatural opening between the 

trachea and the external environment 

Canula The surgical instrument which is inserted into a hole made in the trachea 

Pneumathemia Air into the vessel 



133 

 

Aerodermectasia Air in the subcutaneous tissue

 

 

 

 

 

 

 

 

 

 

  

 

3.2. Theoretical issues to engage in 

 

1.Topography of the thyroid and parathyroid glands. 

2.Topography of the larynx and trachea. 

3. Topography of the pharynx and esophagus. 

4. Operations at ectasia of the jugular veins. 

5. The upper tracheotomy, errors and complications. Conicotomy. 

6. Lower tracheotomy, especially in children. 

7. Subtotal subcapsular resection of the thyroid gland by A.Nikolaev. 

8. Operations in congenital fistulas and cysts of the neck. 

9. Surgical approaches to the esophagus on the neck. 

 

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

 

1.Explanation of errors and complications of endotracheal intubation 
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2.Identify on the preparation technique of subclavian vein puncture 

 

 

 

 

 

 

 

 

 

 

 

  

4.Content of topic 

 

 

 

  

     The upper and lower tracheostomy, particularly in children. Tracheal intubation 

technique. Technique of the removal of the foreign bodies from the trachea and esophagus 

in children. Access to the cervical esophagus. Operations on the thyroid gland. Removal 

of the lymph nodes and tissue of the suprahyoid area and submandibular salivary glands.
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5.Materials for self-work

 

 

 

  

5.1. Abstracts 

 

1.The surgery on the trachea at the asphyxia 

2.Mistakes and complications in the puncture of the subclavian vein 

3.Drainage of thoracic lymph duct 

4.Intubation of the trachea. Mistakes and complications 

5.Tumors of the thyroid gland. Surgical treatment. Implications of statistical data

 

 

 

 

 

 

  

 

5.2. Visual aids (stands, posters, tables)

 

6.1.2.Visual aids (stands, posters, tables)

 

  

1.Lower tracheostomy. Stages of the operation 

2.Subtotal subfascial resection of the thyroid gland by A.Nikolayev 

3.Tracheostomy by Bjork 
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4.Conicotomy 
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3.2. MATERIALS FOR READING TO CHAPTER III 

 

Fig.3.1. Regions of neck: 

A.Suprahyoid 

1. submandibular 

2. submental 

3. sublingual (Pirogowi) 

 

B.Infrahyoid 

1. carotical 

2. omotracheal 

3. omoclavicular 

4. omotrapezoidal 

5. sternocleidomastoideal 

 

SURGERY OF THE NECK ORGANS 

SURGICAL ACCESS TO THE NECK ORGANS 

Cervical incisions should simultaneously meet cosmetic requirements and provide 

sufficient access to organs. Depending on indications, they may have different direction 

and length. The subcutaneous tissue on the neck should be dissected with caution due to 
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presence of venous trunks in it and a possibility of air embolism. This is preconditioned 

by a fact that the walls of veins are closely adjacent to the neck fascia and do not collapse 

in the event of damage. The proximity of the heart and the negative pressure in the thoracic 

cavity contribute to emergence of air embolism in case of a wound of a cervical vein. In 

order to prevent the possibility of air ingress in veins, they should be dissected between 

two ligatures or two hemostatic clamps. 

There are four groups of surgical accesses on the neck: 

- Vertical (upper and lower) accesses are most often performed on the midline of the neck. 

These accesses are widely used in tracheostomy; 

- Oblique accesses are performed along the anterior or posterior edge of the 

sternocleidomastoid muscle; they are used to expose the vascular-nerve bundle of the 

medial triangle of the neck and the neck section of the esophagus. The advantage of 

oblique incisions consists in their safety and adequate access to the depth of the neck; 

- Transverse accesses are used to approach the thyroid gland (Kocher access), throat, 

vertebral, subclavian and lower thyroid artery, as well as for removal of cancer metastases. 

The advantage of most transverse accesses is that they meet the cosmetic requirements, as 

they follow the arrangement of natural folds of the skin. The disadvantages of transverse 

accesses are, firstly, that the subcutaneous muscle of the neck is dissected transversally 

(which sometimes leads to formation of keloid scars), and secondly, there are some 

difficulties for a work in deep sections of the neck. In addition, transverse access does not 

coincide with the direction of most neck muscles, vessels and nerves; 

- Combined accesses. Combined (patchy) accesses are used in many operations on the 

neck organs for wide opening of tissular spaces, removal of tumors and metastatic nodes. 

Transverse and oblique accesses are combined most often. 

 

OPERATIONS ON THE NECK VESSELS  

Neck vessels are ligated for wounds of arterial and venous trunks, aneurysm, secondary 

bleeding with underlying phlegmons, or as a preventive ligation to prevent bleeding when 
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various neck tumors are removed. Most often, a Janelidze arcuate incision is used or T-

shaped Petrovsky incision. 

 

EXPOSURE AND DRESSING OF THE SUBCLAVICULAR ARTERY  

One of the main conditions of operation on the subclavicular artery (a. subclavia) is a 

broad access, for which it is necessary to make a partial resection of the collarbone or its 

intersection. 

Janelidze assess 

An incision provides the best assess to the subclavicular artery when it passes into the 

axillary artery. The incision of the skin is started 1-2 cm outwards the sternoclavicular 

joint and goes over the collarbone to the coracoid process of scapula. From here, the line 

of incision is turned down through the sulcus deltoideopectoralis and goes 5-6 cm. The 

skin, its own fascia (fascia colli propria) and partially greater pectoral muscle (m. 

pectoralis major) are dissected by layers. The periosteum is dissected on the anterior 

surface of the collarbone, and a small portion of the bone cut with the help of the Gigli 

saw is isolated with a raspatory. Next, the posterior layer of the periosteum and subclavian 

muscle (m. subclavius) is dissected. First, the subclavian vein (v. subclavia), located in 

front of the anterior scalenus (m. scalenus anterior), should be found in the depth of the 

wound. By pushing inside the anterior scalenus together with the diaphragmatic nerve, the 

subclavian artery is found within the interscalene space (spatium intersecaienum); the 

trunk of the shoulder plexus passes more laterally. To isolate the distal subclavicular artery 

when it passes into the axillary artery, the clavicipectoral fascia (fascia clavipectoralis) 

should be incised, and the medial margin of the small thoracic muscle (m. pectoralis 

minor) exposed and dissected, thus approaching the vascular-nerve bundle of the lateral 

triangle of the neck. Upon completion of the operation, the ends of the dissected 

subclavicular muscle and the periosteum should be sutured. Collarbone sections are put 

together and fixed with stitches or wire. 
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Petrovsky T-shaped access 

An incision provides a wider access to the subclavicular artery when it passes from the 

sternum, as well as to interscalene space (spatium interscalenum). A T-shaped lamellar 

incision of soft tissues is performed. A 10-14 cm-long horizontal part of the incision 

extends along the anterior surface of the collarbone, and the vertical portion descents 5 

cm down from the middle of the previous incision. Gigli saw is used to cut a collarbone 

in the middle. The subclavian muscle is dissected with a scalpel. Next, the artery is isolated 

by the above technique. When accessing the subclavicular artery on the left side, one 

should be aware of the possibility of damage to the thoracic duct (ductus thoracicus). 

 

EXPOSURE OF COMMON CAROTID ARTERY AND INTERNAL JUGULAR 

VEIN 

Ligation of the common carotid artery (a. carotis communis), especially the right one, is 

in most cases accompanied by a disorder of blood circulation due to the insufficiently 

rapid development of collaterals in the arterial circulatory system of the brain. 

The head should be thrown back posteriorly and turned to the side opposite to the 

operation. The vessels are exposed within the carotid triangle (trigonum caroticum). A 6-

8 cm-long incision is made from the upper edge of the thyroid cartilage along the anterior 

edge of the sternocleidomastoid muscle (m. sternocleidomastoideus). The skin, 

subcutaneous tissue, and surface fascia (fascia superficialis) with subcutaneous neck 

muscle (platysma) are dissected. The anterior sheath of the own fascia of the neck (fascia 

colli propria) is opened and the muscle is shifted to the outside. In the wound, a posterior 

sheath of this muscle connected to the anterior wall of the vascular-nerve bundle of the 

median neck triangle becomes visible. The surgical director is used to open the sheath of 

a vascular-nerve bundle of the median neck triangle, and a double silk ligature is led from 

the side of the internal jugular vein under the common carotid artery using a Deschamps 

needle, after which the ligature is tied up. The peripheral ligature is put at a distance of 1-
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1.5 cm below the bifurcation, but above the cross with the omohyoid muscle (t. 

omohyoideus). 

Ligature of the internal jugular vein is performed in case of its injury. First, a preliminary 

stop of bleeding is performed using sponges, and then the central end of the vessel is 

sought and ligated, considering the risk of air pumping in through it. 

 

EXPOSURE AND LIGATION OF THE EXTERNAL CAROTID ARTERY 

A patient`s head is turned to the opposite direction. A 6-8 cm-long incision is made from 

the angle of the lower jaw downwards along the anterior edge of the sternocleidomastoid 

muscle to the upper edge of the thyroid cartilage. The skin, subcutaneous tissue, the 

superficial fascia of the neck (fascia colli superficial) with the subcutaneous neck muscle 

are dissected. The anterior sheath of the sternocleidomastoid muscle is opened and the 

muscle is shifted to the outside, exposing the posterior layer of a sternocleidomastoid 

muscle sheath linked up with the anterior wall of the vascular-nervous bundle sheath of 

the median neck triangle. The latter is dissected and the inner jugular vein (v. jugularis 

interna) with the veins flowing in it becomes visible in the wound, the largest of which is 

the facial vein (v. facialis). The external carotid artery is sought between the facial vein 

and the hypoglossal nerve. The external carotid artery must be ligated in the gap between 

the exit superior thyroid artery and the lingual artery (thrombosis of the internal carotid 

artery is less common). 

 

EXPOSURE AND LIGATION OF THE LINGUAL ARTERY 

Ligation of the lingual artery is required in case of injuries to the tongue, as well as to 

prevent bleeding in surgeries for cancer of the tongue. A 5-6 cm-long incision is made 

starting from the angle of a mandible in parallel to the edge of the mandible in the middle 

of the distance between the edge of the jaw and a thyrohyal. Soft tissue, superficial fascia 

of the neck (fascia colli superficialis) with subcutaneous neck muscle (platysma) are 

dissected layer-by-layer. Surgical director is used to open the sheath of the submandibular 
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salivary gland, avoiding damage to the facial vein (v. facialis). After dislocation of the 

gland upwards and inwards, a lingual triangle (trigonum linguale) is isolated to avoid 

damage to the duct. Within the triangle, the hypoglossal-lingual muscle (t. hyoglossus) is 

bluntly disconnected. The lingual artery (a. lingualis), which is subject to ligation, may be 

found immediately below the muscle. 

 

EXPOSURE AND LIGATION OF THE FACIAL ARTERY 

A 5 cm-long incision is made, the next one is slightly lower and parallel to the lower edge 

of the mandible, starting 1 cm anterior to the angle of the jaw. The skin, fiber, and 

superficial fascia with m. platysma are dissected. The artery may be found at the anterior 

edge of the masseter muscle, where it bends over the edge of the jaw. A ligature is put on 

a designated arterial trunk. If the artery is insufficiently exposed, ramus marginalis n. 

facialis it allowed to seize in a thread. 

 

SURGICAL TREATMENT OF ABSCESSES AND PHLEGMONS OF THE NECK 

Pus in the neck can be limited by a capsule (abscesses) or diffuse soft tissues (phlegmons). 

The phlegmons of the neck can be superficial and deep. Abscesses, as a rule, arise from 

wounds or minor damages to skin covering; phlegmons are most often formed as a result 

of purulent fusion of deep lymph nodes in patients with lymphadenitis, when the loose 

subcutaneous tissue surrounding the lymph nodes is involved in the process. 

The basic principle of treatment of abscesses and phlegmons of the neck consists in 

making timely incision, which provides sufficient opening and complete drainage of the 

pathological focus. The incision must be made strictly layer-by-layer. Upon dissecting the 

coverings, blunt tools (surgical director, closed surgical scissors) should be used, if 

possible, in order not to damage blood vessels changed by the pathological process. 

Treatment of neck phlegmons depends on their location. 

- in case of a phlegmon of the suprasternal interaponeurotic space, a 1-1.5 cm-long 

transverse incision of the skin is performed above the sternal notch. The skin, 
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subcutaneous tissue, and superficial fascia (fascia colli superficialis) with surrounding 

subcutaneous muscle neck (platysma) are dissected. Then own neck fascia (fascia colli 

propria) which forms the anterior wall of the suprasternal interaponeurotic space is 

dissected above the grooved probe. Pus should be removed and the cavity examined with 

a finger. If purulent leaks are present in the Gruber lateral recesses, they should be drained 

through the same incision. 

- in case of a phlegmon in the area of the lateral triangle of the neck, a 2 cm-long incision 

of the skin is performed in parallel and above the clavicle, departing a bit from the rear 

edge of the sternocleidomastoid muscle. The skin, subcutaneous tissue, and superficial 

fascia with enveloping platysma should be dissected, the cellular space of the lateral 

triangle of the neck penetrated, the abscess open, pus removed, and the abscess cavity 

carefully examined for the presence of purulent leaks. Surgeons should be well oriented 

in the projection of the external jugular vein passing along the posterior margin of the 

lower third of the sternocleidomastoid muscle. The projection line of the vein runs from 

the mastoid process to the outer edge of the inner third of the clavicle. 

- the main localization of leaks in the untreated process is a sub-trapezoid tissue space. To 

drain such purulent leaks, an additional incision (contrapture) is performed at the spinous 

processes of the vertebrae. 

- in case of Bezold phlegmon (abscess), the inflammatory process is localized in the bed 

of sternocleidomastoid muscle; incision is made through the posterior edge in the upper 

third of the muscle. The skin, subcutaneous tissue, superficial fascia with the subcutaneous 

muscle, and own fascia, covering the sternocleidomastoid muscle are dissected. The 

cavity under the muscle is penetrated by blunt dissection. Upon opening the fascial bed, 

pus is removed and the abscess cavity is drained. 

- in case of Dupuytren phlegmon, the inflammatory process is localized along the 

neurovascular bundle of the median neck triangle. Phlegmons can be localized in both the 

upper and lower portions of the carotid triangle (trigonum caroticum). They can spread to 
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the supraclavicular region, axillary fossa, anterior mediastinum, and to the opposite side 

(Dupuytren wide neck phlegmon). 

- in case of isolated phlegmon of the vascular sheath of the neck, an access through the 

fascial bed of sternocleidomastoid muscle is preferred. A 8-10-cm incision is performed 

along the front edge of sternocleidomastoid muscle. The skin, subcutaneous tissue, 

superficial fascia, subcutaneous muscle of the neck, and the anterior layer of the 

sternocleidomastoid muscle fascial bed are dissected.  The sternocleidomastoid muscle 

should be shifted outwards, while the omohyoid muscle (t. omohyoideus) together with 

the trachea and the thyroid gland - inwards. The sheath of the neurovascular bundle of the 

neck (carotid sheath) lies in the depth of the incision. The phlegmon of the vascular sheath 

of the neck is opened using a blunt tool for dissection of the fascial bed of cervical vessels. 

Pus is removed and the cavity is drained. Such an access poses a threat of opening and 

infecting a previsceral tissue space. 

- a spreading phlegmon of the vascular sheath is opened by De Kerven or Kütner incisions, 

allowing to open the vascular sheath along its entire length. Phlegmon opening requires 

careful examination and palpation of the abscess cavity to determine the nature of 

spreading the purulent process, the severity of necrotic changes in tissues, and the 

condition of jugular veins; 

- Dupuytren wide phlegmon (caused by extension of the phlegmon of vascular sheath of 

the neck to the opposite side through the previsceral space) is opened by two parallel 

incisions on the lateral sides of the trachea. Pus is removed, the cavity is washed and 

drained on both sides; 

- Phlegmon of previsceral space (spatium previscerale) is opened by a transverse or collar-

shaped incision; a cervical mediastinotomy is indicated in case of extending the process 

to the anterior mediastinum; 

- Phlegmons of the mouth floor are opened by a longitudinal incision from the chin to the 

hyoid bone. Blunt dissection is used for penetration into the depth through the stitch of 

mylohyoid muscle; 
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- In case of a phlegmon in the submandibular triangle, an incision is performed parallel 

to the edge of the mandible; 

- The phlegmons of retrovisceral space (spatium retroviscerale) are opened by incision in 

the left side along the anterior edge of the sternocleidomastoid muscle. In case of 

pharyngeal abscess, incision is made through the mouth. Cervical surgeries are usually 

ended by drainage of the wound. In case of injury to the cartilage of the larynx or trachea, 

a tracheostomy should be necessarily performed. 

 

OPENING AND DRAINAGE OF PHLEGMON OF SUBMENTAL TRIANGLE 

AND MOUTH FLOOR 

External access is used for opening phlegmon in the area of submandibular triangle. 

Incision is made from the chin to the hyoid bone with a layer-by-layer dissection of 

subcutaneous fatty tissue, superficial fascia of the neck, and subcutaneous neck muscle. 

The purulent focus is opened by dissection of subcutaneous tissue of the submental 

triangle with hemostatic forceps towards the center of the inflammatory infiltrate. There 

is a risk of further spread of the infectious-inflammatory process from the submental 

triangle into the submandibular triangle region (trigonum submandibulare). 

     There are several surgical approaches to opening a phlegmon mouth floor. The most 

effective of them is considered a transversal or collar incision, used in bilateral lesions of 

the upper or lower mouth floor, as well as in diffuse lesion of tissues mouth floor tissues. 

     Collar incision technique. The skin, hypoderm, hypodermic cervical muscle, and a 

superficial neck fascia covering its (fascia colli superficialis) are dissected along the upper 

neck fold or slightly above it - from one angle of the mandible to another. Capsules of the 

submandibular salivary glands are opened by dissection of the surface layer of the own 

fascia of the neck (fascia colli propria) in the region of the upper sections of salivary 

glands, and the salivary glands are shifted downwards. The anterior venters of digastric 

muscles (venter anterior m. digastrici) and part of mylohyoid muscle are dissected. 

Submandibular, submental, and sublingual spaces of subcutaneous tissue are examined, 
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as well as the subcutaneous spaces of the tongue base. Subcutaneous tissue spaces are 

drained. 

 

OPENING AND DRAINAGE OF ABSCESSES AND PHLEGMONS IN THE 

SUBMANDIBULAR TRIANGLE 

An external access to submandibular area is provided by a 6-7 cm-long incision departing 

2 cm from the mandibular margin. The skin, subcutaneous fatty tissue, the neck muscle, 

the surface fascia of the neck (fascia colli superflcialis) covering it, and the own neck 

fascia (lamina superflcialis fasciae colli propriae) are dissected. Bilroth’s hemostatic 

forceps with closed jaws is used to bluntly disconnect the submandibular gland from the 

inner surface of the mandible and move along the back edge of the mylohyoid muscle 

deep into the cellular space of the submandibular triangle for revision. The abscess is 

opened and drained. 

     In cases of bilateral transverse localization of an abscess, the skin, subcutaneous 

tissue, and neck fascia are dissected in the submental region. 

     In case of isolated lesion of a submandibular triangle region, a 6–7 cm-long external 

access along the mandible edge, departing 1.5–2 cm downwards from it is used. This 

prevents damage to the marginal mandible branch (d. marginalis mndibulae). For this 

purpose, the skin, subcutaneous tissues, superficial fascia (fascia superftcialis colli) with 

enveloping it platysma (plaiysma) are dissected. Then the own neck fascia (fascia colli 

propria) is dissected over a surgical director, and a surgeon bluntly penetrates between the 

edge of the mandible and submandibular salivary gland with a finger. Surgeons should be 

very careful, since damage to the facial artery and vein is possible. 

     In case of retro-mandibular phlegmon, an incision is performed along the anterior edge 

of the sternocleidomastoid muscle in its upper third. The skin, subcutaneous tissues, 

superficial fascia with enveloping it platysma are dissected. Then, the own fascia of the 

neck is dissected above the surgical director, and a surgeon bluntly disconnects the tissues 

with a finger, opens and drains the phlegmon. 
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VISHNEVSKY VAGOSYMPATHETIC BLOCK 

     Vagosympathetic block is designed to prevent or arrest the developing 

pleuropulmonary shock that occurs in case of chest injuries and complicated operations 

on the chest cavity organs. 

     A patient should be in the supine position. The head is turned in the opposite direction 

and, having determined the place of intersection of the posterior edge of the 

sternocleidomastoid muscle with the external jugular vein on the neck, a surgeon places 

the index finger of his/her left hand just above this intersection and produces a gradual 

strong pressure on the soft tissues until he/she clearly feels the front surface of the cervical 

spine. This technique allows to shift the neurovascular bundle of the median neck triangle 

inwards. Without weakening the pressure, at the surgeon forms a skin novocaine capsule 

at the upper phalanx of the index finger. Then a needle is thrusted in and slowly pushed 

along the finger towards the anterior surface of the spinal column, simultaneously 

producing an injection of 40-50 ml of 0.25% novocaine solution. When the needle head 

reaches the spine, the finger pressure is stopped. Spreading in the form of diffuse 

infiltration along the prevertebral fascia (fascia prevertebralis), the novocaine solution 

comes into contact with the sheath of pneumogastric, sympathetic, and often the phrenic 

nerve (n. phrenicus). After removing the syringe, the needle is examined for blood. 

Indicators of properly performed blockade are facial and sclerotic coat hyperemia, and 

often a positive Claude Bernard-Horner syndrome (constriction of pupil, constriction of 

the palpebral fissure, and retraction of the eyeball). 

 

SURGICAL ACCESS TO THE TRACHEA 

There is no consensus among specialists regarding the choice of a direction of cutaneous 

incision for tracheostomy. Some surgeons insist on advantages of transverse dissection of 

the skin, which is explained by less contact between the mucous secretions from the 

cannula and the line of the suture, others prefer vertical incision (as the one that takes less 
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time to perform). There is also no consensus on the issue of a technique of tracheal 

incision. In addition to vertical cartilage incision, a technique of transverse incision 

between cartilages is also used, as well as a dissection of a portion of the anterior wall of 

the trachea with formation of a rectangular Bjork flap. In this case, the flap base is 

positioned in a caudal direction, while the free edge is sutured to the skin to prevent the 

cannula from falling out. This technique is especially recommended if a patient is required 

long-term mechanical ventilation. Technical complexity is one of disadvantages of the 

technique. The transverse dissection of trachea between cartilages is the least traumatic 

intervention. 

There is also no consensus on the level of trachea opening. There are several types of 

tracheotomy depending on the level of dissection of the tracheal cartilage. 

 

TRACHEOTOMY AND TRACHEOSTOMY 

Tracheotomy (tracheotomia) is opening of the respiratory tract, which belongs to urgent 

surgical interventions. It is designed to immediately provide air access to the lungs, as 

well as to remove foreign bodies. 

Tracheostomy (tracheostomia) is opening of the trachea with introduction of a cannula 

into the lumen. This surgery was used to prevent asphyxiation as far as in ancient times. 

The first tracheostomy was performed in 1546 by the Italian scientist A. Brassavolus 

(1500-1570). There are upper and lower tracheostomy. Upper tracheostomy is preferable 

in adults, while the lower one - in children. 

Indications: 

1. Mechanical obstruction of the upper respiratory tract, when the operation is needed to 

prevent asphyxiation. 

2. Secretory-and-aspirational obstruction of the respiratory tract, when secretion and 

aspiration products are removed using a tracheostomy. 

3. Auxiliary or artificial ventilation of the lungs (in case of poliomyelitis, tetanus, 

myasthenia, head injuries, etc.). 
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UPPER TRACHEOSTOMY 

     This operation is designed to open the trachea above the isthmus of the thyroid gland. 

The skin, subcutaneous tissue, superficial fascia and white neckline is dissected with a 4-

6 cm-long incision from the thyroid cartilage downwards. After that, sternocleidomastoid 

(t. sternocleidomastoideus) and sternothyroid (t. sternothyroideus) muscles of the right 

and left halves of the neck are exposed. The muscle is disconnected to find annular 

cartilage and the isthmus of thyroid gland lying under it. The layer of emdocervical fascia 

(fascia endocervicalis) is dissected in the transverse direction, after which the isthmus is 

separated from the trachea and shifted downwards with a blunt tool, thus exposing the 

upper cartilage of the trachea. After that, the larynx is fixed with a single-pointed hook to 

stop the convulsive movements. A surgeon takes the pointed scalpel blade up and puts the 

index finger on the side of the blade and, not reaching 1 cm to the tip (in order not to 

damage the posterior wall of the respiratory tract), dissects the third and sometimes the 

fourth tracheal cartilage, directing the scalpel from the isthmus to the larynx (upwards). 

Upon passing the air into the trachea, breathing stops for a while, and apnea occurs, 

followed by a sharp cough. Only after that, a dilator is inserted into the tracheotomy 

wound. Forcing it apart, a surgeon takes a tracheostomy cannula and, putting it across the 

trachea so that to place the shield in the sagittal plane, thrusts it into the lumen of the 

trachea. The dilator is removed, the cannula is turned to fix the shield in the frontal plane 

with subsequent movement of the cannula down and fixing it around the neck. The skin 

wound is sutured to the tracheostomy tube. The advantage of the upper tracheostomy 

consists in a high associability to the trachea due to its superficial location and the absence 

of large vessels. The disadvantages are the proximity of the trachea incision and cannula 

to the annular cartilage and voice apparatus. 

 

LOWER TRACHEOSTOMY 
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     This operation is designed to open the trachea below isthmus of the thyroid gland. 

Incision goes from annular cartilage to the sternal notch. The own fascia of the neck is 

dissected and a surgeon enters the suprasternal interaponeurotic space (spatium 

interaponeuroticum suprasternale). The subcutaneous tissue is bluntly dissected and, 

shifting the venous jugular arch downwards, a surgeon dissects the scapuloclavicular 

facsia and exposes muscles (sternohyoid and sternal-thyroid ones of the right and left 

halves of the neck). Having spread the muscle apart, the surgeon dissects the wall plate of 

endocervical fascia (fascia endocervicalis) and goes into the pretracheal space. In the 

tissue of this space, a venous plexus and sometimes inferior thyroid artery (a. thyroidea) 

is found. Vessels are ligated and dissected, and the isthmus of thyroid gland is pulled 

upwards. The trachea is freed from the visceral layer of the neck fascia covering it, and 

the fourth and fifth tracheal cartilages are dissected. The scalpel must be kept as indicated 

above and led from the sternum to the isthmus in order not to damage the brachiocephalic 

artery. Further manipulations are no different from those indicated for the upper 

tracheostomy. The advantages of the lower tracheostomy consist in low incidence of 

development of a stenosis of the respiratory tract and the absence of injuries to vocal 

apparatus. A risk of damaging the brachiocephalic artery is the only disadvantage. 

 

TRACHEOSTOMY COMPLICATIONS 

     Complications of tracheostomy are divided into three groups. 

1. The first group is complications emerging in the process of operation. 

2. The second group is complications emerging in the early postoperative period (before 

discharge of a patient from a hospital). 

3. The third group is complications emerging in the late postoperative period (after 

discharge of a patient from a hospital). Most often, complications occur due to errors 

committed during operation. 

The most significant complications are: 
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1. Incision made not along the midline of the neck can cause damage to the cervical veins, 

and sometimes the carotid artery (please remember about the possibility of air embolism 

in case of damage to the cervical veins). 

2. Insufficient hemostasis before opening the trachea can lead to blood leakage into the 

bronchi and development of asphyxia. 

3. The length of the tracheal incision should match the diameter of cannula as far as 

possible. 

4. Injury of the posterior wall of esophagus. 

5. Before inserting the cannula, one should make sure that the mucous membrane of the 

trachea is dissected and its lumen is opened, otherwise it is a risk of inserting the cannula 

into the submucosal layer, which will lead to a protrusion of the mucous membrane into 

the lumen of the trachea and deepening asphyxiation. 

 

CRICOTHYROTOMY  

     In extremely urgent cases, in stenoses of III-IV severity grade, when timing to maintain 

the viability of the cerebral cortex is limited to minutes, it is allowed to perform a 

cricothyrotomy, i.e. opening of the respiratory tract at the level of annular cartilage and 

thyroannular (conical) ligament. The operation is easy to perform due to superficial 

location of the above formations with no large vessels on the way to them. However, this 

is a short-term measure to be terminated upon  disappearance of signs of oxygen 

insufficiency due to a tracheostomy in the optimal place. 

The operation begins with a median incision of the skin from the border between the 

median and the lower thirds of the thyroid cartilage and up to the jugular fossa. A surgeon 

dissects the skin, subcutaneous fatty tissue, disconnects the sternohyoid and sternothyroid 

muscles. The lumen of the respiratory tract is opened through the conical ligament 

appeared in the wound and annular cartilage. Then the opening is expanded with 

hemostatic forceps with thin jaws, thus ensuring the inflow of air into the respiratory tract. 

Bleeding is possible when performing this stage of the operation, since the cricoid artery 
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passes through the middle of the conical ligament. Cricothyrotomy makes it possible to 

remove the contents from the respiratory tract, enter the tracheostomy cannula into the 

resulting opening, and provide breathing through it. It should be remembered that it is not 

allowed to leave the cannula in the crycoconicostomy, since the tube may cause a tissular 

edema and pressure ulcers in the subglossal cavity of the larynx, chondroperichondritis, 

and consequently, cicatricial deformity of the organ and arthritis of crico-arytenoid joints. 

Upon disappearance of signs of asphyxia, the intervention should be finished with a 

tracheostomy in the optimal place without removing the patient from the operating table, 

and the tube should be rearranged. 

 

THYROID SURGERIES 

     The following types of thyroid surgeries are distinguished: 

1. Partial removal of the body (resection). 

2. Enucleation of the node (enucleation). 

3. The combination of enucleation and resection (enucleation-resection). 

4. Complete removal of the thyroid gland (extirpation). 

 

RESECTION OF THE THYROID 

     After infiltrational anesthesia, a 6-8 cm-long Kocher collar incision is made 2-3 cm 

above the suprasternal notch along the lower neck skin fold. The ends of incision should 

not reach the outer edge of the sternocleidomastoid muscle. The skin, subcutaneous tissue, 

superficial fascia of the neck (fascia superficialis colli) and subcutaneous muscle of the 

neck (platysma) are dissected by layers. The anterior jugular veins (w. jugulares 

anteriores) are separated, ligated and dissected. Then the fascial sternocleidomastoid 

muscle sheath is opened and the scapuloclavicular fascia of the neck (fascia 

omoclavicularis) is dissected; the upper flap together with the subcutaneous tissue and the 

platysma are moved upwards using a blunt tool. The lower flap is often shifted downwards 

in the same way. 



153 

 

The next stage of the operation is exposure of the anterior muscles of the neck - the 

sternohyoid (t. sternohyoideus), sternothyroid (t. sternothyroideus), and omohyoid (t. 

omohyoideus) ones covering the thyroid gland in anterior projection after dissection of its 

own and scapuloclavicular fascia. After that, the index finger is used to conduct a thorough 

examination of the lateral lobes of the thyroid, followed by dissection of the infrahyoid 

muscles of the neck. The dissection of muscles is often appears to be less traumatic than 

stretching required for sufficient access to the thyroid gland. 

The further course of the operation is determined by the nature of the thyroid pathology. 

In case of nodular goiter, surgeons resort to a subfascial subtotal resection of the lobe with 

a node, enucleation with partial resection of the lobe, or enucleation of the lobe. In case 

of diffuse toxic goiter, a Nikolaev subfascial subtotal resection of the thyroid is performed. 

 

NIKOLAEV'S SUBTOTAL SUBFASCIAL RESECTION OF THE THYROID IN 

PATIENTS WITH DIFFUSE TOXIC GOITER 

     Kocher collar incision is used to expose the anterior and biggest portion of the lateral 

surface of the thyroid covered with an endocervical layer of the visceral fascia (fascia 

endocervicalis) with vessels passing through it. A novocaine solution is injected under the 

parietal lamina of the endocervical fascia on both sides of the median line, which allows 

to simultaneously block extra- and intra-organ nerves adjacent to the gland. Both lobes of 

the thyroid are bluntly separated (without dislocation) from the surrounding tissues. 

     Treatment of vessels starts from the upper medial part of the thyroid, dissecting its 

ligaments going to cartilages of the larynx. One should remember that the superior 

laryngeal nerve (i. laryngeus superior) passes here. The upper pole, posterolateral 

departments and the lower pole are exposed one-by-one. All vessels should be  

successively clamped with hemostatic clamps and dissected between them. After that, 

they, together with the fascia, are shifted aside to the borders of intended resection line. 

The selected method of subfascial ligation of vessels is combined with separation of the 

visceral layer from the parenchyma of the thyroid. A subsequent split of capsule leads to 
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an exposure of the thyroid parenchyma. Then surgeons ligate the isthmus of thyroid gland 

with two silk ligatures and dissect it over the open-ended tool inserted between the trachea 

and the isthmus. After that, the inner surface of the thyroid is resected. During the entire 

period of operation, the finger is used to control the posterolateral surface of the thyroid, 

which covers the lower laryngeal nerves and parathyroid glands. Dissection of a part of 

the gland begins from the tracheal side and should be wedge-shaped, if possible, leaving 

a small 3-6 g section of tissue.  

Resection of the left lobe of the thyroid is performed in the same way as the right one.   

     The operation is ended by a revision of a wound, checking hemostasis, and suturing 

muscle and skin. 

     Due to ligation of the thyroid arteries and veins in the space between the visceral layer 

of endocervical fascia and own capsule of the thyroid, this method makes possible to avoid 

complications associated with damage to the laryngeal nerves and parathyroid glands, 

making minimal trauma to the tissues. It also makes possible to limit blood loss as much 

as possible during operations, as well as to prevent a relapse of thyrotoxicosis as a result 

of preservation of a part of the gland tissue. 

  

MID-NECK FISTULECTOMY 

     In case of high cysts and neck fistulas, a single-incision access is used, and in case of 

low cysts - from two incisions. After injection of methylene blue solution into a fistula, a 

bordering incision of the skin is performed in the transverse direction, involving scar 

tissues around the fistulous passage. The length of incision should be at least 2-3 cm. For 

convenience of subsequent manipulations, a purse suture should be previously applied 

(without tightening) around of the fistulous passage, with its threads served as stay 

stitches. Pulling the threads, surgeons carefully dissect the walls of fistulous passage from 

the surrounding tissues. The most difficult task of the operation is preparation of the deep 

part of fistula in the place where it directly approaches the hyoid bone. The fistulous 

passage separated as high as possible is tied up with a thin catgut ligature and dissected. 
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The median fistula of the neck often pierces the hyoid bone. In such cases, complete 

dissection of the fistulous passage is possible only with resection of a part of the bone. 

The latter is cut with Liston's bone nippers (with scissors in small children), departing 3-

5 mm from the both sides of the fistulous passage. After resection of the bone, the fistula 

can be isolated a little bit more. There is no need to suture the hyoid bone in children. 

Separate thin catgut stitches are put on cervical muscle and fascia. Stitches should be put 

on the skin. 

 

DISSECTION OF LATERAL CERVICAL FISTULA 

     An incision of the skin with a length of at least 3-5 cm bordering the fistulous passage 

(previously injected a methylene blue solution) and scar tissues is performed. The 

fistulous passage to the hyoid bone, spliced in most cases, is isolated by sharp dissection. 

The sublingual bone is resected over 0.7–1 cm in the same way as for removal of the 

median fistula, after which it becomes possible to trace the further course of the fistula. 

Then, it is separated with great care from dense adhesions to the sheath of large cervical 

vessels and sublingual nerve. A 2 cm-long additional incision is made at the corner of the 

mandible, through which a mobilized part of the fistulous passage is taken away. Next, 

the fistula lumen is opened longitudinally and introduced a probe advancing towards the 

pharynx. The second wound is used to preparate the fistulous passage over the probe as 

high as possible, ligate it with a catgut thread and dissect. The fistula stump sinks into the 

pharyngeal wall using the interrupted stitches. A thin catgut thread is used for closure of 

incision of muscles and fasciae upon the end of operation, and thin nylon threads - for 

suture of the skin. 
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3.3. MATERIALS FOR SELF-CONTROL TO CHAPTER III 

 

3.3.1. Situational tasks 

1. During the lesson, the student stated that there are five fascias in the sleepy triangle of 

the neck. Did the student answer correctly? 

     In the carotid triangle there are 4 fascias: 1, 2, 4, 5. It must be remembered that the 

external borders of fascia 3 are the scapular-hyoid muscle, the upper edge of which is the 

border of the carotid triangle. Consequently, there is no fascia 3 in the carotid triangle. 

2. To expose the esophagus, the student decided to perform an access along the posterior 

edge of the sternocleidomastoid muscle on the right. Is the surgeon's tactic correct? 

     The access to expose the esophagus is wrong. First, the esophagus on the neck should 

be bare to the left, since it forms a bend to the left of the spine, which facilitates its 

elimination into the wound. Secondly, access to the esophagus along the posterior edge 

of the sternocleidomastoid muscle carries the risk of damage to the common carotid 

artery. 

 

3.3.2. Tests 

 

Which of the following symptoms indicates fidelity to the performance of the 

vagosympathethic blockade? 

exophthalmus 

+endophthalm 

mydriasis 

strabismus 

tachycardia 
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Which of the following symptoms indicates fidelity to the performance of the 

vagosympathethic blockade? 

exophthalmus 

+ptosis 

mydriasis 

strabismus 

tachycardia 

 

Which of the following symptoms indicates fidelity to the performance of the 

vagosympathethic blockade? 

exophthalmus 

+hyperemia of the face and sclera 

mydriasis 

strabismus 

tachycardia 

 

Which of the following symptoms indicates fidelity to the performance of the 

vagosympathethic blockade? 

exophthalmus 

+miosis 

mydriasis 

strabismus 

tachycardia 
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Which of the following symptoms indicates fidelity to the performance of the 

vagosympathethic blockade? 

exophthalmus 

mydriasis 

+ lowering of the upper eyelid 

strabismus 

tachycardia 

 

Doctor noted that the pathological process is localized in tr.omotrapezoideum. Which of 

the following anatomical landmarks limits this area? 

+ m.trapezius 

hyoid bone 

edge of the lower jaw 

clavical bone 

middle neck line 

 

Doctor noted that the pathological process is localized in tr. omoclaviculare. Which of the 

following anatomical landmarks limits this body area? 

+ m. sternocleidomastoideus 

hyoid bone 

edge of the lower jaw 

m.trapezius 

middle neck line 
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Doctor noted that the pathological process is localized in tr. omoclaviculare. Which of the 

following anatomical landmarks limits this body area? 

+ m.omohyoideus 

subcutaneous bone 

edge of the lower jaw 

m.trapecius 

middle neck line 

 

Doctor noted that the pathological process is localized in tr. omoclaviculare. Which of the 

following anatomical landmarks limits this body area? 

+ clavical bone 

hyoid bone 

edge of the lower jaw 

m.trapezius 

middle neck line 

 

In patients with phlegmon of spatium interaponeuroticum suprasternale purulent melting 

of anatomical objects in this cellular space is possible. Which? 

pl.venosus thyreoideus impar 

+ arcus venosus juguli 

v.thyreoidea ima 

tr.brachiocephalicus 

v.jugularis interna  
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In a patient with phlegmon of spatium previscerale (pretracheale) purulent melting of 

anatomical objects in this cellular space is possible. What is located in this space of the 

neck?  

a.subclavia 

pl.brachialis 

arcus venosus juguli 

+ a. thyroidea ima 

v.jugularis interna 

 

The patient had a limitation of the adenophlegmon of the submandibular triangle with the 

capsule of the submandibular salivary gland. What forms this capsule? 

third fascia of the neck 

fourth fascia of the neck 

first fascia of the neck 

+ second neck fascia 

fifth fascia of the neck 

 

Through which neck triangle passes a channel of a side fistula? 

omo-clavicle 

omo-trapezoidal 

omo-tracheal 

+ carotid 

submental 
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Damage which nerve leads to paresis of vocal cords of the larynx and phonation disorder? 

n.laryngeus superior (n.vagus) 

+ n.laryngeus inferior (n.laryngeus reccurens) 

n.abducens 

n.mandibularis 

n.glossopharingeus 

 

Damage which nerve leads to a violation of the sensory inervation of the middle laryngeal 

department? 

n.laryngeus superior (n.vagus) 

+ n.laryngeus inferior (n.laryngeus reccurens) 

n.abducens 

n.mandibularis 

n.glossopharingeus 

 

Damage which nerve leads to a violation of the sensory inervation of the lower larynx? 

n.laryngeus superior (n.vagus) 

+ n.laryngeus inferior (n.laryngeus reccurens) 

n.abducens 

n.mandibularis 

n.glossopharyngeus 
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What is the facial capsule of the thyroid gland? 

+ visceral leaf of the fourth fascia of the neck 

the fourth fascia of the neck 

fifth fascia of the neck  

third fascia of the neck 

thin connective tissue capsule 

 

Where is the upper tracheostomy? 

+ above the isthmus of the thyroid gland 

above the hyoid bone 

above the trunk of the sternum 

above the arcus venosus juguli 

above the middle part of the neck trachea 

 

Where is the upper tracheostomy? 

+ from the middle part of the thyroid cartilage down 

from and below the sublingual bone 

below the trunk of the sternum 

below arcus venosus juguli 

below the crycoid cartilage 

 

What complications can occur in the postoperative period after tracheostomy when 

wounding the back wall of the trachea during surgery? 

neck and mediastinal emphysema 

aspirational asphyxia 

pneumothorax 

necrosis of the tracheal rings 

+ tracheoesopageal fistula 
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