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INTRODUCTION 

 

The number of patients with cholelithiasis and its complications is 

progressively growing: 10–15% of the world's population suffer from this 

pathology, increasing every 10 years by an average of 2 times, and now 

cholecystectomy is becoming dominant in elective and emergency abdominal 

surgery [49, 70, 168, 169]. 

According to the Republican Information and Analytical Center of the 

Ministry of Health of the Republic of Uzbekistan in 2003, 7577 cholecystectomies 

were performed in Uzbekistan. Of these, 3781 cases were for acute cholecystitis 

(mortality -1.35%), and chronic 3796 (mortality - 0.42%) [135]. 

The introduction of new sparing methods (laparoscopic cholecystectomy, 

minimally invasive surgeries using a mini-assistant device (Prudkov 1992), no 

doubt, was a huge revolutionary shift in solving problems in the pathology of the 

gallbladder and biliary tract. 

However, the disadvantage of these interventions is the high cost, 

complexity of equipment, the need for special tools and skills, complications, a 

number of contraindications and often conversions [41, 179, 252, 137]. 

Until now, open interventions are widely used in urgent surgery for biliary 

tract pathology. Of the many proposed incisions, sometimes of historical interest, 

two are mainly used: a median laparotomy and one of the variants of the subcostal 

oblique incision. The use of them, especially the median one, was justified and 

lobbied by us until the 80s by the need to revise the abdominal organs, the 

hepatopancreatoduodenal zone, conduct simultaneous surgeries, and possibly 

expand access if necessary. 

However, these methods have certain disadvantages, among which the main 

ones are: 

1. Significant injury to the structures of the anterior abdominal wall, a large 

number of early and late wound complications (eventrations, ventral hernias). 

2. A long period of postoperative rehabilitation and disability. 

3. Significant cosmetic defect. 



4. Decreased quality of life. 

5. Adhesive disease of the abdominal cavity [56]. 

The evolution of mini-approaches or small incisions dates back to 1976. P. 

Linde et al., [215], shared their experience of cholecystectomy, with preservation 

of the rectus abdominis muscle. 

The best immediate and long-term results of minilaparotomy are reported by 

F. Dubois et al., 1982 - 1500 cholecystectomy, from a subcostal incision 3-6 cm 

long [194]. 

In Russia Zemskov V.S. and M.E. Shor - Chudnovsky (1988) [45] published 

an article on mini-approach in the right hypochondrium without transection of the 

rectus abdominis muscle, at a time when a number of authors (L.I. Nechay and et 

al.., O.B. Milonov and A.A. Mavchun 1990), [87, 88, 79], called the attempt to 

perform cholecystectomy from small incisions “harmful”. 

Minilaparotomic cholecystectomy is as effective as the traditional method, 

safe, and the complication rate does not exceed 0.6% - 1.2%. [159, 186, 187, 191, 

226, 230, 252]. 

A number of Uzbek surgeons report on the use of small median, pararectal, 

transverse, oblique incisions: Ataliev A.E. (2001), Nishanov F.N. (2002), Alijanov 

F.B. (2004), Ergashev U.Yu., Prokhorova I.P. Atajanov Zh.Kh. (2007). 

Foreign authors (Sarakos T., et al. 2004). [250], having significant 

experience in laparoscopic, traditional open and minilaparotomic approaches, they 

believe that the latter are much cheaper and more economical, while not inferior to 

LCE in all respects. 

 

Objective: to improve the immediate and long-term results of open 

cholecystectomy by developing and implementing an oblique intermuscular 

minilaparotomic sparing approach in the right hypochondrium. 

To achieve this goal, we set the following tasks: 

1. To study, on cadaveric material and in the clinic, spatial relationships with 

various approaches to the gallbladder and biliary tract, in particular, oblique 

intermuscular sparing mini-approach. 



2. Determine the value of ultrasound in identifying the projection on the skin 

of the place of the smallest occurrence of the neck of the gallbladder, for a rational 

choice of incision. 

3. To carry out a comparative assessment of the immediate and long-term 

results of an oblique intermuscular minilaparotomic sparing incision with the most 

common incisions (median, Kocher's incision) in surgery for diseases of the 

gallbladder and biliary tract in the clinic. 

Scientific novelty. 

 Intermuscular minilaparotomic sparing approach was developed (on 

cadavers and in the clinic) and put into practice during surgeries on the gallbladder. 

 The role of US is determined: in identifying the zone of the smallest 

occurrence of the neck of the gallbladder, the point marked on the skin is the 

middle of the skin incision. 

A comparative assessment of the frequency of intra and postoperative (early 

and late) complications depending on different approaches was carried out, and the 

effectiveness of a new intermuscular sparing approach in surgeries on the 

gallbladder and ducts was shown. 

Object and subject of research. The basis of this work is patients with 

acute (800) and chronic (528) cholecystitis. Patients who were operated on with a 

median (820) and right-sided Kocher's incision (58) made up the control group, 

and those operated on with a sparing intermuscular mini-approach (450), 

developed in the clinic, constituted the main group. 

Anatomical parameters of various approaches were studied on 20 cadavers 

and in 15 patients. 

Methods. General clinical, laboratory, ultrasound, topographic - anatomical 

(morphometric). 

Basic provisions for defense. A sparing intermuscular mini-approach in the 

right hypochondrium was developed and implemented in the clinic, the center of 

which, according to ultrasound, is located at the point of least occurrence of the 

gallbladder neck, according to the main anatomical parameters (direction of the 

axis of the surgical action, depth of the wound, surgical action angle, angle of 



inclination of the axis of the surgical action and approach zone), is not inferior, and 

in some cases even superior to many traditional incisions (median, subcostal 

Kocher's approach, adrectal). 

Carrying out CCY with this approach does not require additional 

instruments, while the number of intraoperative complications is lower, and the 

rehabilitation period is shorter, the quality of life improves, and the number of 

postoperative ventral hernias is significantly reduced. 

Scientific and practical significance of the research results. The 

development and implementation of an oblique intermuscular sparing approach in 

the right hypochondrium significantly improves the results of treatment of patients 

with gallbladder pathology: 

1. Minimal invasiveness of approach. 

2. The time of the surgery is reduced. 

3. Economic costs are reduced. 

4. The length of stay of patients in the hospital is reduced. 

5. Improves the quality of life of the patient. 

6. The number of ventral incisional hernias is sharply reduced compared to 

other approaches. 

Implementation of the results: The developed method has been introduced 

into the practical work of the surgical department of the Medical Unit of the Heads 

of Tashkent System, Clinical Hospital of Emergency Medical Care, City Clinical 

Hospital No.1, and is also used in the process of teaching students of the 7th year 

of the medical faculty, clinical residents and masters of TMA. 

Approbation of research. The main provisions of the work were reported at 

the 3rd Congress of Surgeons named after Pirogov N.I. (Moscow 2001). At the 

republican scientific and practical seminar with international participation 

(Tashkent - 2004), 10th - scientific - practical conference within the framework of 

the International Exhibition (Perm 2004), at the 12th - International Congress of 

Surgeons of Hepatologists (Russia 2005), at the scientific - practical conference 

"Topical issues Specialized Surgery” (Tashkent, 2007), at a meeting of the Society 

of Surgeons (Tashkent, 2009). The materials of work are used in the educational 



process with masters and students of the 7th year of medical and medical-

pedagogical faculties of TMA. 

The approbation of the work was carried out at the department of GP 

(December 27, 2008). Interdepartmental approbation 9.10.09. at the Department of 

General Surgery of the Medical and Pedagogical Faculty, Surgical Diseases of the 

Dental Faculty of the TMA. 

Publication of results. 8 works were published on the topic of the 

monograph: 3 journal articles (1 in foreign press) and 5 theses, rationalization 

proposal No. 489 dated 10.04.2006, patent for invention No. 03922, dated 

10.27.2006). 

The structure and scope of the monograph. The monograph is presented 

on 106 pages of a computer text (Times New Roman) and consists of an 

introduction, a literature review, 3 chapters of own research, a conclusion, practical 

recommendations and a references, including 258 sources (172 domestic and CIS 

countries and 86 foreign authors). The work is illustrated with 21 figures, 18 

tables. 

Material and research methods. The archival material of the Medical Unit 

of the Heads of Tashkent System from 1994 - 1999, Clinical Hospital of 

Emergency Medical Care 1999 - 2001, City Clinical Hospital No. 1 2001 - 2008, 

who underwent cholecystectomy, with various approaches, patients with ventral 

postoperative hernias after open cholecystectomy, was studied. 

On 20 corpses and 15 patients, morphometric studies of cholecystectomy 

with various approaches were studied. 

 

 

 

 

 

 

 



Chapter 1 

 

MODERN PROBLEMS OF APPROACH IMPROVEMENT IN THE 

SURGICAL TREATMENT OF GALLSTONE DISEASE 

 

1.1.1. Traditional access to the gallbladder and biliary tract 

For a long period of time, it was believed that the size and localization of the 

incision of the anterior abdominal wall in abdominal surgery do not affect the 

invasiveness of the surgery and do not play a significant role during the 

postoperative period [124]. “Healing begins at the edges of the wound, not at the 

ends, although the length of the incision also matters” [164]. Pray before the 

surgery, but remember that God will not help after an incorrectly performed 

incision - Arthur King, quotes M. Scheine [164]. A priori, it was believed that the 

severity of the surgery is mainly due to the volume of surgical intervention directly 

in the abdominal cavity, on its organs and tissues. Surgeons have always made an 

incision of such a length that it would be possible to carry out a full revision of the 

abdominal cavity, make an accurate diagnosis and, thus, to some extent 

compensate for the low level of preoperative examination of patients, since the 

main part of the diagnostic process fell on the surgery itself [24, 33, 50, 67, 79, 80, 

106, 124, 181, 138]. 

In the postoperative period, this led to long-term rehabilitation, temporary 

disability, an increase in bed days, a deterioration in the patient's quality of life, 

and disability [47, 69, 124, 194]. 

As a result of denervation and violation of tissue trophism, suppuration of 

wounds often occurred, ending in eventerations and the formation of postoperative 

ventral hernias [40, 47, 57, 125, 146, 170]. 

One of the directions in improving the results of surgical treatment of 

patients with biliary pathology, in particular the gallbladder, is the improvement of 

a number of technical aspects of surgical approach [19, 22, 27, 28, 37, 43, 82, 106, 

144, 148, 162, 163, 168, 183]. 



The development of surgical approaches to the gallbladder is associated with 

the development of biliary surgery and originates in 1882, when Langenbuch 

performed the first cholecystectomy. 

Later, a number of authors studied and proposed various approach options: 

as can be seen in Figures 1–5, Petrovsky B.V. and E.A. Pochechuev [103], divide 

all incisions used for surgery on the organs of the hepato-pancreatic-duodenal zone 

into five groups: 1) oblique cross sections, 2) longitudinal sections, 3) oblique-

longitudinal sections, 4) cross sections: 5) extended and combined sections. 

The rationality of the surgical approach is determined by a combination of a 

number of properties of the incision of the anterior abdominal wall: the least 

trauma, the favorable surgical action angle and the smallest deep wound. [6, 129]. 

According to Shalaev M.I. and et al. [32], of all the existing approaches to 

the gallbladder and its pathways, the most physiologically simple and least 

traumatic is the upper median laparotomy, which is performed in the low-vascular 

area, when it does not cross the muscles and intercostal nerve trunks. However, 

according to some authors, upper median laparotomy creates insufficient approach 

to the extrahepatic biliary tract, especially the gallbladder [32]. 

Alperovich B.I. [4], both in the indications and in the choice of approach to 

the gallbladder and extrahepatic biliary tract, cites 27 incisions: Air, Askerkhanov, 

Avrorov, Braitsev, Beeven, Hoffmann, Hagen - Thorno, Holmann - Gerbode, 

Hans, Gasset, Kocher's, Kera, Courvoisier, Kalinovskaya, Loebker, Langenbuch, 

Lenander, Lezhar, Mayo-Robson, Kerte, Pribram, Riedel, Rubeyn, Spasokukotsky 

and Rubayt, Satinsky; Fedorova. 

 

 

 

 

 

 

Fig.1. Oblique-cross sections Fig.2. Longitudinal sections 



1 - Kocher's; 2 - Pribram; 3. - Sprengel;  

4 - Courvasier; 5 - Kera; 6 - S.P. 

Fedorova; 7 - Shingelton, 8 - V.R. 

Braitsev; 9 - Mayo.  

10 - Riedel; 11 - transrectal 

Spakukotssky - Laheya, 12 - pararectal 

Lauson - Tate, 13 - Rio - Branca; 14-

Langenbuch; 15 - Beavan; 16 - median 

Lebker; 17 - Cherni; 18 - Kera. 

 

  

Fig.3. Oblique-longitudinal sections. 

19 - Lesena; 20 - Mac - Dermott; 21 - 

Gosse; 22- Reiferschald; 23- Kirchner; 

24 - Kausha..  

Fig.4. Cross sections: 

25 - Cuneo; 26 - Airl; 27- Sprengel; 28 - 

Gassel; 29 - F.G.Uglova. 

 

Fig. 5 Extended and combined sections. 

30 - extended Kera; 31 - extended Kausha; 32 - extended Kera - Mayo - Robson, 

33 - patchwork Legjar. 34 - combined Whipple, 35 - combined Brunshin; 36 - 

extended G.F. Nikolaev. 

 

 

 

 

A.Y. Sozon Yaroshevich (1954) [129], and his school developed criteria for 

evaluating surgical approaches for an objective assessment of surgical approaches: 

1) The direction of the axis of surgical approach is the line connecting the 

surgeon's eye with the deepest point of the surgical wound or the most important 

object of surgical intervention. 

2) The angle of inclination of the axis of the surgical action is formed by the 

axis of the surgical action and the surface of the patient's body within the surgical 

zone (the plane of the wound aperture). The meaning of this angle is that it 

determines the angle of view from which the surgeon views the object of the 



surgery. The best conditions for the surgery are created if the angle is 90 and the 

surgeon looks at the object of the surgery directly. Practice shows that when the 

value of this angle is less than 25, it is difficult to operate. By the angle of 

inclination of the axis of the surgical action, it is possible to judge how much the 

incision corresponds to the location of the object of the surgery is measured, it is 

with special tools.  

3) The surgical action angle is formed by the walls of the cone of the 

surgical wound. Its significance lies in the fact that it determines the freedom of 

movement in the wound of the surgeon's fingers and instruments. The larger this 

angle, the easier it is to operate. At an angle of 90 degrees, the surgery is also 

easy, as if the organ was lying on the surface. With an angle of 25, manipulation 

is carried out uncertainly, and at 10-14 it is almost impossible without special 

tools and lighting. The surgical action angle is measured by the Bogdanov N.M. 

goniometer. 

4) Wound depth - the distance between the planes of the upper and lower 

apertures of the wound. The significance of the wound depth lies in the fact that it 

determines the ease of action of the surgeon's fingers and instruments. When 

working with conventional tools, the depth of the wound should not exceed 150 – 

200 mm. If the depth of the wound is less than this value, the movements of the 

surgeon's fingers are free, if more, it is difficult to reach the object of surgical 

intervention.  

5) The accessibility zone is the area of the abdominal cavity or part of the 

surface of the organ on which confident manipulation is possible. When 

performing classical surgeries, this indicator will be optimal if the ratio of the 

values of the upper aperture and the bottom of the wound is approximately 1:1. 

[129]. 

When choosing approach for surgical intervention, the surgeon should take 

care of creating a wide surgical action angle, an accessible inclination of the axis of 

surgical action and a large accessibility area [10, 14, 57, 117, 163]. 

According to the research of Kalinovskaya A.M. [51], the location of the 

gallbladder, and, consequently, the liver gate, can be high or very low. 



The high location of the fundus of the gallbladder at the level of – 11 

thoracic vertebra (3%), with an extremely low – at the level of 4 lumbar. (13%). 

However, most often at the level of the 2nd lumbar vertebra (37%), at the level of 

the 1st lumbar vertebra (37%), at the level of the 3rd lumbar vertebra (9%). In 

addition to the variation of the vertical location of the gallbladder, its fundus may 

be close to the midline of the body, or lie against the lateral wall of the abdominal 

cavity. In 40% of cases, the gallbladder has an oblique arrangement from fundus to 

top, from right to left, in 30% it is vertical, in 10% it is horizontal, and 15% its axis 

is bent at an angle. 

For an objective comparison of the median and subcostal approaches (47), 

A.M. Kalinovskaya conducted research and found that for the median incision 

during gallbladder surgery (guided by the neck of the gallbladder), the depth of the 

surgical wound ranges from 5 to 11 cm. on average, 6.7 cm. SAA is on average 70 

(30 - 95), AISA – thus, it is close to a straight line, falling to 34 and below 10. 

When accessing along the edge of the costal arch, the depth of the wound is 

5-11 cm (average 6.6 cm), SAA 30 – 95 (average 65). AISA – 10 – 95 (in sred - 

65). The best accessibility conditions are provided by the Rio Branco patchwork 

section, which is of historical interest as more traumatic [5, 47, 129].  

According to A.E. Ataliev, 1975 – 1980, and a number of authors [22, 23, 

99, 117], in urgent surgery of the biliary tract, median laparotomy has become the 

most widespread. The use of such approaches was justified and lobbied by the 

need to audit the abdominal organs, conduct simultaneous surgeries, and possibly 

expand approach if necessary.  

A.A. Shalimov and V.N. Polupan, quoted by G.A. Amanov [5], (1975), 

indicate that median laparotomy gives a good overview and approach to all organs 

of the upper abdomen, it is less traumatic, gives the least hemorrhage and is 

performed in a shorter time. The same opinion is shared by other authors V.K. 

Shaak, Gose, Poche, F.G. Uglov, I.I. Ishchenko, quoted by Petrovsky B.V., who 

consider the main motives for the use of median laparotomy to be the least 

traumatic and technical simplicity, and for the operated - convenience and speed of 

execution. [23, 103]. 



A number of authors opposed the median section in the last century: O.A. 

Yutsevich (1909), G.A.Valyashko (1911), N.M.Volkovich (1926), I.P. Vinogradov 

(1944), A.A. Toporov (1949) quote Amanov G.A., Kirik V.M. [5, 57], which 

revealed that the incision along the white line of the abdomen cannot be considered 

physiological. 

Contractions of the oblique and transverse abdominal muscles always 

greatly stretch the abdominal wound. In addition, tendon stretch fibers intersect 

perpendicular to the muscle traction line. [5, 57]. 

A.M. Sokolov (1951), [132], and T.V. Zolotareva (1953), [46], in 

experiments on dogs, it was found that with pararectal incisions, when more than 

two intercostal nerves are damaged, sharp degenerative changes occur in the 

muscles, the anterior – lateral abdominal wall manifested in its atrophy and 

replacement of fat 

S.A.Borovkov (1968), [20], considers the oblique incision made from the 

costal arch at the level of the VIII intercostal space to the median line of the 

abdomen, 2-3 cm above the umbilicus, to be the most sparing approach to the 

extrahepatic bile ducts. 

A number of other authors share the same opinion, quoting Geiler L.I., 

Petrovsky B.V., Pochechuev E.A. [35, 103]. (A.A. Toporov, 1949; T.V. 

Zolotareva, 1953; A.D. Myasnikov, 1965; Malinovsky N.N. 1976-98, etc.), 

considering that oblique incisions are more anatomically and physiologically 

justified incisions. Oblique and oblique-transverse incisions most often coincide 

with the usual arrangement of vessels and nerves, and with them the muscle 

bundles are minimally damaged. 

According to other authors, oblique incisions parallel to the lower edge of 

the costal arch (Kocher's, Fedorov incision, etc.) are the most traumatic incisions. 

These incisions are accompanied by the cutting of all layers of muscles in the 

upper lateral abdominal wall in directions that do not correspond to the course of 

their fibers. At the same time, 3 - 4 main trunks are also cut. [5, 23, 57]. 



G.G. Karavanov (1975), quotes G.A. Amanov, for surgeries on the 

extrahepatic biliary tract recommends a transverse incision starting from the right 

anterior axillary line at the level of the X rib to the median line. [5]. 

The transverse incision was first used in surgical practice back in 1870 by 

the Russian surgeon P. Chertoroev, quotes A.Yu. Sozon-Yaroshevich, [129]. 

The authors O.A. Yutsevich in 1909 and O. Sprengel, quote Amanov G.A., 

Kirik V.M. [5, 57], during surgeries on the stomach, it is recommended to make 

transverse incisions in the middle of the distance between the xiphoid process and 

the umbilicus.  

V.I. Kolesov and E.V. Kolesov (1962), [58]., B.V. Petrovsky and E.A. 

Pochechuev, (1969), [103], believe that transverse incisions give wide approach to 

the subdiaphragmatic space and the upper half of the abdomen. A number of other 

authors share the same opinion. [5, 23, 35]. 

According to M.F. Ambrosovsky (1948), [6], and A.M. Dykhno et al.. 

(1954), transverse incisions also have the advantage that they can be expanded to 

the right and left without damaging the main trunks of blood vessels and nerves, 

and this is of great practical importance. At the same time, the rectus muscles, 

having segmental blood supply and innervation, heal with a good and strong scar 

after transverse incisions, and hernias occur here in a smaller percentage of cases. 

[6,164]. 

Various combined angular incisions, L–shaped, T–shaped and cruciform, are 

proposed for access to the organs of the upper floor of the abdominal cavity. They 

create the best conditions for access to these organs. However, these incisions are 

more traumatic and weaken the function of the abdominal press, quotes G.A. 

Amanov, 1977). (V.R. Bakhshaliev, 1970; B.S. Rozanov, I.I. Sidorchuk, 1971; [5]. 

Thus, the greatest traumatism of traditional laparotomy cholecystectomy and 

related complications (high frequency of wound complications, low mobility of 

patients after surgery, high percentage of postoperative ventral hernias) require a 

search in this direction and the development of the gentlest and adequate incisions 

to prevent these complications. 

 



1.1.2. Laparoscopic cholecystectomy. 

 

A significant achievement in medicine, the optical industry and technology 

is the development and introduction into clinical practice of modern endoscopic, x-

ray television equipment. 

Achievements in endoscopic technologies in hepatobiliary surgery have led 

to the fact that the endoscopic method of treatment has become an alternative to 

the "open" surgical method and has radically changed the principles of its 

treatment. In addition, with the help of laparoscopy, diagnostic tasks are solved, as 

well as problems associated with the treatment of seriously ill patients, especially 

the elderly, who have contraindications for a major surgery. [176, 177]. 

As noted by most surgeons-researchers, minimizing the difficulties of 

laparoscopic ligation, separation and stitching of tissues, which are the 

"bottleneck" of the entire method, is possible in two ways: 1) by developing 

fundamentally new special devices; 2) adaptation of orthodox surgical techniques; 

[9, 148]. 

Significantly, there was no pain syndrome, a cosmetic effect, a large revision 

of the abdominal organs, low trauma, short stays in the hospital, contributed to the 

further development of laparoscopy. [28, 29, 64, 73, 76, 85, 152, 177, 178, 184]. 

Today we can already say that laparoscopic cholecystectomy has withstood the 

process of comparative evaluation with the traditional one. [235]. The morbidity 

and mortality rates are comparable with those in traditional surgeries, and the 

trauma is certainly less. [38, 75, 76, 91, 131, 145, 151, 204]. In this regard, in 

recent years, in the surgical treatment of cholelithiasis, there has been a turning 

point associated with the widespread introduction of laparoscopic techniques. 

Today, in many leading clinics and centers, gallbladder surgery is performed 

laparoscopically and is considered the "gold" standard. [33, 38, 64, 152, 168, 174, 

189]. 

A number of authors indicate a lower incidence of pulmonary disorders 

during and after laparoscopic interventions. [60]. At the same time, other 

researchers note significant changes in respiratory function during LCE, as a result 



of a tense carboxyperitoneum, which may require correction of the parameters of 

artificial lung ventilation. [13, 109, 122, 216]. A.E. Borisov et al. [141] also 

revealed signs of pulmonary hypertension at different stages of laparoscopic 

cholecystectomy in 66.7%. Also, A.J. McMahon et al. [210], based on a 

randomized trial to assess postoperative pain syndrome, including changes in 

respiratory function and blood oxygen saturation (67 patients after laparoscopic 

cholecystectomy and 65 with minilaparotomic approach), noted a less severe pain 

syndrome with less postoperative reduction in lung function and better blood 

oxygen saturation in patients with laparoscopic cholecystectomy; supporters of the 

method consider the latter an alternative in reducing postoperative mortality. 

However, despite the clear superiority of this intervention over other 

methods, many authors point out the disadvantages of the laparoscopic method of 

surgery. [33, 96, 136, 197, 253]. At the same time, there is no possibility to carry 

out a palpatory revision of organs and tissues, to separate loose infiltrates with 

fingers, to put fistulas and sutures on hollow organs with hands. All this limits the 

possibilities of using laparoscopy in hepatobiliary surgery. [41, 100,137, 179, 

252]. 

At the same time, performing laparoscopic cholecystectomy in acute 

cholecystitis is associated with certain technical difficulties and an increased risk 

of damage to important anatomical structures of the hepatoduodenal ligament, the 

cost of the surgery is 3-10 times higher than the traditional method. In addition, 

according to most surgeons, laparoscopic cholecystectomy should be undertaken 

no later than 48-72 hours from the onset of an attack, before the development of 

infiltrative changes around the gallbladder and hepatoduodenal ligament. [33, 38, 

105]. This circumstance forced surgeons to look for other minimally invasive, but 

less expensive methods of cholecystectomy. 

Prof. V.M. Timerbulatov et al. [142], defined the criteria for optimal 

approaches in endovideosurgical and combined surgeries, studied the state of 

microcirculation in the peritoneum as an objective indicator of the degree of tissue 

injury in various surgical approaches. Schematically, the criteria for endosurgical 

approaches are: 1) the plane of surgical manipulation; 2) the axis of laparoscopic 



view; 3) the axis of the surgical action of the tool; 4) surgical action angle; 5) 

wound depth; 6) accessibility zone. 

However, the main working instruments, as a rule, were two, the angle 

between them was close to 90, the length of the instrument located in the 

abdominal cavity was half of its total length. 

Thus, in the last 10-15 years, in gallstone surgery with the introduction of 

laparoscopic surgery, there has been a critical rethinking of various aspects of 

surgical treatment. The high technical equipment required for laparoscopic 

cholecystectomy made it possible to make the latter a prestigious surgery that has 

advantages over open cholecystectomy (cosmetics, short duration of treatment, 

etc.). [2, 3, 50, 63, 66, 180, 217, 218]. At the same time, as M.I. Prudkov, other 

alternative methods are not sufficiently advertised in the literature - surgeries from 

a minilaparotomic approach, which do not require a tense pneumoperitoneum and 

expensive equipment. [256]. According to the authors, who have improved the 

technique of "open" laparoscopy with the help of special instruments and under 

visual control, in which the abdominal wall incision does not exceed 5 cm, the 

"cosmetic effect" of the surgery is no worse than that of laparoscopic 

cholecystectomy. [110, 115, 256, 258]. 

So, recently not only Russian, (24, 67, 149, 167) but also our surgeons [29, 

120, 126, 160], as well as foreign authors [213, 214, 222, 240], highly appreciate 

the minilaparotomy approach to perform cholecystectomy, especially in patients 

with a high surgical risk. 

 

 

1.1.3. Modern minilaparotomies 

The evolution of mini-approaches or small incisions dates back to 1976 (P. 

Linde et al., [215].), when an article was published about surgeries with 

preservation of the rectus abdominis muscle, in 1982 F. Dubois et al. [194] report 

1500 cholecystectomies performed without any complications from a subcostal 

incision 3–6 cm long, i.e., by minilaparotomic approach. 



In 1988, an article by Zemsky V.S. was published in Russia. and M.E. Shor - 

Chudnovsky [45], on the use of mini-laporatome subcostal approaches without 

changing the rectus abdominis muscles - "Some issues of surgery of the 

extrahepatic bile ducts" article initiated a discussion until 1990, when a number of 

authors L.I. Nechai et al. [87, 88] called an attempt to perform cholecystectomy 

from small incisions “harmful”, and Milonov O.B. and Mavchun A.A. [79], 

accused the authors of imitating the "Western European fashion" i.e. surgery from 

small incisions. According to A.I. Krakovsky [62], the approach proposed by the 

authors, with a size of 8–10 cm, is insufficient for cholecystectomy. 

However, by the end of the 20th century, a number of authors [159, 185, 

187, 191, 226, 230, 252] came to the conclusion that cholecystectomy from a 

minilaparotomy approach is not inferior in efficiency to the traditional method, 

because it is safe. the frequency of complications does not exceed 0.6% -1.2%. 

From foreign authors already in the 90s of the last century (PelsserE P 1992 

Safatlte N), [185, 187, 231, 252], about the best immediate and long-term results of 

minilaparotomy.), [191, 226], (Nagakawa T. 1993, MeMahon A. J. 1993, Ross S. 

1995.). Hungarian scientists led by RozsosI [220, 241, 246] distinguished 

themselves by perseverance and consistency in teaching the effectiveness of 

cholecystectomy from minilaparotomic approaches from 1993-1997, having 

experience of 412 cholecystectomies in 1993, in 1994 607 surgeries with 

conversions - 0.49%, relaparotomy in 0.49% of patients, mortality - 0.16%, and by 

1997 the number of patients with mini-approach reached 1575 cases with a 

conversion rate of 0.3% (Rozsos I. 2004 Rozsos I., 1996). [186, 220, 241, 246]. 

 Speaking of minilaparotomy, this term should be defined. In most works, 

including the founders of this method, this is not given. I. Rozsos et al., (1995), 

[220], who has the largest number of described surgeries (1575), distinguishes 

several types of laparotomy, depending on the size of the incision: 

microlaparotomy (skin incision less than 4 cm), which he uses in most surgeries; 

modern minilaparotomy (incision 4-6 cm long), used mainly for 

choledocholithiasis or biliary fistulas; classical minilaparotomy (incision 6-8 cm 

long), and traditional laparotomy (incision 10 cm long). 



The main advantage of this technique, according to its supporters, is low 

trauma and the possibility of early activation of patients, reducing the number of 

postoperative complications, reducing the length of stay of patients in the hospital 

and the recovery period, a good cosmetic effect, approaching that of LCE. 

Moreover, the conversion rate of minilaparotomic approach to laparotomy (from 

3.8% to 9.5%) does not exceed that of the laparoscopic technique, although the 

latter, as a rule, was used in patients with uncomplicated cholecystitis [60, 73, 104, 

106, 107, 165, 188]. 

Twelve years after the negative assessments of mastitis reviewers, mini-

approach cholecystectomy has become widespread, including in clinics where its 

recent opponents work [105]. The accumulated collective experience of hundreds 

of thousands of surgeries suggests that the method is especially valuable where, 

due to economic problems, it is impossible to use the laparoscopic technique [192, 

223, 237]. 

Compared to laparoscopic cholecystectomy, minilaparotomic 

cholecystectomy does not require the creation of a tense pneumoperitoneum. In 

addition, the cost of equipment is 2-3 orders of magnitude lower than the cost of a 

standard kit for performing laparoscopic cholecystectomy. The calculation of the 

quality of life index allows us to draw objective conclusions: about a faster return 

of patients who underwent minilaparotomy to their usual social and intellectual 

activities, about the almost complete absence of the influence of negative factors of 

surgical treatment (pain, dyspepsia, cosmetic defect), about more a high 

assessment of their health and well-being - all this indicates an increase in the 

quality of life of operated patients [22, 54, 55, 59, 92]. 

B.S. Briskin et al. (2005), [22], studied the immediate results of treatment 

and medical and economic indicators in three groups of patients who underwent 

traditional cholecystectomy, laparoscopic cholecystectomy and cholecystectomy 

from minilaparotomic approach. The authors, summing up the costs of surgery, 

anesthesia, postoperative analgesic therapy, length of stay in the hospital after 

surgery and the cost of the patient's stay in the hospital, came to the conclusion that 



the cost of traditional and laparoscopic cholecystectomy exceeds the cost of 

minilaparotomic cholecystectomy [64, 92, 173, 176, 177, 234]. 

Currently, many authors, having a large number of surgeries from 

minilaparotomic approach, consider the impossibility of a full revision of the 

abdominal organs as a disadvantage of the method, and if pathological changes in 

surgical treatment are detected in them, the need to use special tools [44, 71, 72, 

86]. 

Various technical aspects of the minilaparotomy approach, its size and 

direction, the frequency of switching to traditional laparotomy, and others are 

discussed in the surgical press. The authors, who have significant experience in 

surgical interventions from the minilaparotomic approach, consider its dimensions 

from 3 cm to 7 cm acceptable [3, 81, 124, 192, 210, 227, 229]. 

 In this case, the authors use both pararectal and right subcostal approach; 

median laparotomy [124, 192, 227]. 

From the above data, it can be seen that supporters of surgeries on the biliary 

tract from minilaparotomic approach use incisions of the anterior abdominal wall 

of various sizes and directions, but the indications for them are most often 

determined subjectively, which requires further study and objectification. 

According to O.B. Milonova et al. [79], various technical errors of the surgeon 

were most often caused by an incorrectly chosen surgical approach, which often 

leads to unnecessary traumatization of organs and tissues and accidental damage to 

blood vessels and bile ducts, or other complications. 

In the clinic Shulutko A.M. [30], 904 surgeries for cholelithiasis were 

performed using minilaparotomic approach, on Wednesday, the age was 60.3 + 4.4 

years, 36.4% of them had concomitant coronary artery disease, 18.3% had 

postinfarction cardiosclerosis, 4.1% widespread atherosclerosis in 18.7% - 

hypertension, in 65.6% - obesity of 2-4 degrees. Four women were operated on in 

the 2nd - 3rd trimester of pregnancy with a normal delivery. The authors 

successfully performed combined interventions through minilaparotomy - resection 

of liver cysts, choledocholithotomy, formed a biliodigestive anastomosis, closed 

intestinal fistulas, and other surgeries, without fatal outcomes. [30]. In addition, in 



112 patients, surgeries from a mini-approach for choledocholithiasis not corrected 

by the endoscopic method, while in 45.5% of cases, choledocholithotomy was 

performed with the imposition of choledochoduodenoanastomosis. 

From the dissertation work of Boymuradov Sh.E. (2010), it was noted that 

mini-approaches allowed to reduce the incidence of postoperative complications 

from 10% - 2.5% and reduce bed-days by 2 times, and in general, minimally 

invasive surgeries for cholecystectomy reduce the number of postoperative 

complications from 15% to 6.2%, lethality from 3.4% - 0.9%, number of bed-days 

from 8-10 b/d to 4-5 b/d. [11]. 

Beburishvili A.G. et al. (2009), [18], classifies surgical techniques for 

minimally invasive surgeries: laparoscopic, mini-accessible. The latter are divided 

into monotechnological and polytechnological. In the author's article [167], since 

1993, with the advent of a trend towards minimally invasive surgical interventions 

in complicated cholecystitis, the optimal timing of surgery, adequate volume and 

improvement in technique can significantly improve the results of surgical 

treatment of complicated cholelithiasis. 

A number of authors [127, 130] began to use two-stage treatment for 

cholecystectomy, i.e. first, decompression of the biliary tract, and then the 2nd 

stage of removal of the gallbladder, thus, they managed to use mini-approaches in 

complicated diseases of cholelithiasis [257]. Among such scientists: Shalimov 

A.A. and Kapchak V.M. Dronov A.I. 2001 [162] successfully performed MCE in 

167 patients with acute destructive cholecystitis, which accounted for 18.2% of the 

total number of surgeries for cholelithiasis. 

Authors G.V. Duman and M.V. Eckelman (2001) successfully used a mini-

approach for biliodigestive anastomoses in patients with obstructive jaundice [39]. 

M.I. Prudkov [114, 115], and K.I. Titov in 2001 [147], observed the results 

of the use of mini-laparotomic approach when performing biliary surgeries in 

patients with cicatricial strictures of the bile ducts. 

Studying the literature data, we can safely note the combined use of 

minimally invasive decompression drainage interventions from a minilaparotomy 

approach. In patients with a complicated form of cholelithiasis, namely with acute 



calculous cholecystitis and choledocholithiasis in elderly and senile patients, prof. 

Barinov A.P. [15] and his school during 2004-2006 studied 300 patients. Out of 

145 patients with complicated cholelithiasis: 43 patients with cholelithiasis 

complicated by obstructive jaundice, 102 patients with cholelithiasis complicated 

by acute obstructive or destructive cholecystitis. The majority of patients - 76% 

suffered from concomitant therapeutic diseases. In the postoperative period, 

mortality was 0.7%, complications 4.7%. 

Thus, it should be noted that surgical interventions from mini-laparotomic 

approaches for acute calculous cholecystitis and choledocholithiasis in elderly and 

senile patients are the method of choice, accompanied by a minimal complication 

rate and are cost-effective [15]. 

The reasons for access conversion are: a pronounced cicatricial adhesive 

process in the area of the gallbladder and hepatoduodenal ligament, gallbladder 

empyema, perivesical inflammatory infiltrate, choledocholithiasis, 

choledochoduodenal fistula, as well as serious intraoperative complications 

(bleeding from the cystic artery, extensive trauma to the extrahepatic bile ducts). 

Gallbladder empyema, choledochoduodenal fistula, and choledocholithiasis 

are not always indications for access conversion [106, 162]. 

Mini-approach conversion is required in 1.5%–12.0% of cases [81, 124, 143, 

145, 166, 192]. 

 

1.1.4. Assisted minilaparotomy according to M.I. Prudkov 

In Russia, the basis of these directions in cholecystectomy was the work of 

Prudkov D.I. (1968 - 1975), who proposed a method of surgery on abdominal 

organs with sufficient mobility. Since 1993 Prudkov M.I. and his school developed 

on cadavers and introduced into the clinic a mini-laparotomic approach for "open" 

laparoscopy and remote surgery technique, which made it possible to reduce 

postoperative mortality and complications. However, to perform the surgery by the 

"open" laparoscopic method, a set of Mini-assistant tools is required, which was 

developed by the author and his employees. With the help of this basic set, not 

only cholecystectomy, but surgeries on the ducts and pancreas and some other 



organs are feasible [110, 111, 113]. The main advantage of the approach is the 

large privileges with small dimensions to obtain, which Prudkov and his school use 

the development of fundamental anatomical and experimental research by Sozon-

Yaroshevich, as well as the scheme of surgical approach and criteria for surgical 

approaches, which provide sufficient conditions for surgeries with endoscopic 

"open" methods surgery. Considering the methods of performing minilaparotomy 

by various authors, one can note their diversity: from the use of open laparoscopy 

(mainly for incisions less than 4 cm), using laparoscopic instruments or modified 

surgical instruments [112, 114, 239], to the use of various sleeve devices [14, 187, 

190, 206]. 

For open laparoscopy, special instruments are required, including - a short 

laparoscope mounted on a retractor; retractors with illuminators, retractor and 

microvideo cameras with monitor output [34, 140, 154, 155, 156]. 

A critical analysis of the literature data, taking into account the negative 

aspects of cholecystectomy from the traditional access, as well as experimental 

studies, allowed in 1993 M.I. Prudkov and et al., to introduce the technique of 

cholecystectomy from minilaparotomic approach. 

This was preceded by attempts by a number of scientists [194, 215, 223], 

without sufficient technical equipment, to perform cholecystectomy from small 

incisions (up to 6–8 cm long), which in some cases was a desire to demonstrate 

their skills, not so much in front of colleagues, but in front of patients. However, a 

significant number of errors and complications caused by an inadequate revision of 

the abdominal cavity did not pay off with the seemingly less traumatic surgery [62, 

79, 87, 88]. 

At present, the situation has changed significantly, since with the help of 

special tools and devices in most patients it is possible to obtain adequate surgical 

approach to the gallbladder and hepatoduodenal ligament and safely perform 

cholecystectomy from a laparotomic incision 3–4 cm long. [10, 163]. Even in 

patients with an exacerbation of the inflammatory process, when ultrasound reveals 

thickening and bypass of the bladder wall, and modern methods of preoperative 

diagnostics make it possible to detect and correct pathological changes in the bile 



ducts (choledocholithiasis, papillary stenosis) [27, 75, 78, 94, 99, 141, 169, 199, 

225], and other organs (polyposis of the stomach, etc.), which was positively 

evaluated by a number of domestic and foreign surgeons [48, 53, 93, 120, 127, 

158, 167, 203]. 

The same opinion is shared, [V.I. Galyshev, S.D. Zotikov, S.P. Glyantsev], 

in an article published in the journal Surgery [34], the authors called this surgery 

"mini-approach cholecystectomy" (MACE). The surgery was performed using a 

set of standard instruments for surgery on the gallbladder and bile ducts of the 

«САН» company (Yekaterinburg). An incision of the abdominal wall was made in 

the right hypochondrium pararectally or in an oblique direction. After isolation of 

the cystic duct and cystic artery, they were clipped or ligated. The gallbladder was 

removed using a monopolar electro-coagulator of the original design. The meaning 

of MACE of the surgery in elderly and senile patients is the method of choice, the 

advantages of the latter are the early activation of patients and the rejection of 

analgesics, the reduction of postoperative complications (3 times), and mortality. 

Recently, not only Russian [18, 27, 28, 32, 43, 102, 153, 168] but also 

foreign authors [175, 218, 220, 221, 226, 236, 238] highly appreciate the 

minilaparotomic approach for performing cholecystectomy, our surgeons are of the 

same opinion [3, 73, 75, 77, 78, 52, 65, 134, 136, 139, 168]. When performing 

cholecystectomy from a minilaparotomic incision, foreign authors [221] use the 

Bookwolter circular retractors, especially in patients with high surgical risk. 

In Uzbekistan, surgeries from minilaparotomy were performed using a set of 

surgical instruments "mini-assistant" developed by M.I. Prudkov. According to the 

dissertation of Khuzhabaev S.T. 2008 [161], to perform MLCE in 217 patients 

with chronic calculous cholecystitis, two variants of minilaparotomy were used, in 

which the incision length was from 3 to 6 cm: pararectal and oblique subcostal. 

Oblique approach in the right hypochondrium was carried out 3–4 cm below 

the right costal arch and 2–3 cm to the right of the midline at the level of the costal 

arch angle. 

The skin, subcutaneous tissue, and anterior leaf of the sheath of the right 

rectus abdominis muscle were dissected in layers. Careful hemostasis was 



performed along the incision by means of electrosurgical treatment. After that, the 

fibers of the rectus abdominis muscle were moved apart, and the posterior leaf of 

the vagina with the peritoneum was opened. 

With pararectal approach, the incision was made from the angle of the right 

costal arch vertically downward, retreating approximately 4–5 cm from the midline 

of the abdomen, trying to penetrate into the abdominal cavity to the right of the 

round ligament of the liver, which facilitated further surgical manipulations. To 

reduce the depth of the wound, the peritoneum was fixed to the skin of the 

abdomen. 

Abdullaev U.U. 2006 [1], the use of minilaparotomic approach in patients 

with acute calculous cholecystitis in combination with laser therapy allowed to 

reduce wound complications by 8.6%, reduce the trauma of the surgery and the 

frequency of early postoperative complications by 17.4% and lethality - from 3.6% 

to 1.4%. 

The search and development of more rational surgical approaches to the 

gallbladder and biliary tract is impossible without knowledge of the topography of 

the liver. The great variability in the location of the liver is important, depending 

on the anatomical constitutional features of the organism, as well as on the changes 

that occur in connection with the development of the pathological process. All 

these factors change the topographic and anatomical positions of the liver, which 

must be taken into account when choosing an approach. 

The blood supply, innervation, skeletopy and syntopy of this organ have 

been sufficiently studied in the literature, but there is little information regarding 

the location of the gallbladder and biliary tract to nearby organs. No, exact data of 

the structure depending on body types. In this regard, we decided to study the 

location of the liver and gallbladder on corpses, and subsequently apply these data 

in the clinic. To do this, with the help of ultrasound, the location of the incision 

was determined, which gives the least trauma. As you know, trauma and 

accessibility have always acted as two warring factors, creating difficulties in 

choosing a rational approach to the biliary tract and gallbladder. As A.Yu. Sozon-



Yaroshevich rightly notes, in this unity of two opposite factors, approach 

conditions play a leading role. 

There are two main requirements for any surgical approaches: minimal 

trauma and maximum accessibility to the object of intervention. 

In this regard, all the efforts of the surgeon, who builds the surgery plan, 

should be aimed at solving the first problem with the obligatory provision of the 

second factor - the least trauma. 

1.2. Complications in various surgical approaches for surgical treatment 

of the biliary tract 

 

1.2.1. Intraoperative and immediate postoperative complications of 

cholecystectomy 

Traditional upper median laparotomy is difficult to tolerate by patients, 

especially the elderly and senile, it can be equated to thoracotomy, since the 

volume of postoperative ventilation is reduced by 60% (From the report of Pugaev 

A.G. at a meeting of the Moscow Society of Surgeons in 2007). 

These complications were especially dangerous among elderly patients, 

since combinations of therapeutic pathology, high surgical risk, as well as 

simultaneous pathologies lead to high mortality [19, 25, 29, 74, 99, 107, 126, 160]. 

P.S. Zubeev et al. [133] performed a comparative assessment of the 

immediate results of surgical treatment of chronic calculous cholecystitis by LCE 

and cholecystectomy through a mini-approach. LCE, in view of less trauma, 

contributes to faster rehabilitation of patients, requires a small amount of 

anesthesia, antibiotic therapy, infusion therapy in the early postoperative period, 

and provides shorter hospital stays (P = 0.000001). 

The advantages of the mini-approach are attributed by the authors to a 

smaller number of intraoperative complications in combination with the possibility 

of conducting a comprehensive revision of the hepatobiliary system during 

surgery, believing that mini-approaches in the surgical treatment of chronic 

calculous cholecystitis are indicated for patients with a aggravated history of 



underlying and concomitant diseases. To perform LCE, however, strict selection 

criteria must be applied [133]. 

Based on Doppler flowmetry, V.V. Sidorov et al. came to the conclusion that 

the greatest decrease in microcirculation occurs during laparotomy, which leads to 

a large tissue injury, with minilaparotomy, the average decrease in 

microcirculation, and the minimum - with laparoscopy [123]. 

According to the authors [144, 145], in addition to laparoscopic tools, a 

surgeon needs tools to perform a mini-approach, which allows in most cases to 

perform an surgery without abandoning the principles of mini-invasiveness (i.e., if 

laparoscopic approach fails, switch to mini-laparotomy). 

The results of surgeries from mini- approach compared to traditional 

methods are generally more favorable. The duration of the surgery, intraoperative 

blood loss and the number of complications do not exceed those for TCE and are 

usually lower. At the same time, minilaparotomic approach facilitates the course of 

the immediate postoperative period, significantly reduces the length of the patient's 

stay in the hospital compared to those with TCE [64, 106]. 

An important point is that the frequency of intraoperative injuries of the 

extrahepatic bile ducts in MCE is less than in LCE, and is only 0.2 - 2.5%. The 

duration of surgery and the incidence of postoperative complications in MCE are 

also less than after LCE [30, 67, 75, 76, 77, 110, 113, 181, 207, 210, 227]. 

According to E. Trondsen et al. [211], the traumatism of tissues, the duration 

of the surgery with TCE took less time than with minimally invasive surgeries. 

However, a number of authors [145] argue that TCE takes more time than 

minimally invasive surgeries (P<0.01). 

The frequency of complications in cholecystectomy from mini-approach 

does not exceed 2.7-5.6%, mortality is not more than 0.14-0.7%, and the need for 

conversion occurs during execution in 0.3-2.9% of cases [31, 111, 157, 206, 209, 

224]. 

Oyogoa S.O et al. (2003); [229], based on randomized trials, did not note 

significant differences in the duration of the surgery, the terms of hospitalization 

when using the laparoscopic method and mini-approach. 



The degree of dysfunction of vital organs during LCE and in the next few 

hours after is much less, especially respiratory disorders [121]. 

However, in LCE, the risk of impaired respiratory function as a result of a 

tense carboxyperitoneum is almost inevitable, since the pathophysiological effects 

depend on two points: an increase in intra-abdominal pressure and absorption of 

carbon dioxide. The last two parameters in patients with cardiovascular and 

respiratory diseases cause hypercapnia and acidemia, which cannot be corrected 

without interruption of the carboxyperitoneum, it is necessary to operate with 

reduced intraperitoneal pressure (8–10 mm Hg), which is not beneficial for 

surgeons [25, 100 , 196, 197, 198, 210, 212, 253]. 

According to the literature, we know that for laparoscopy, the optimal 

pressure when applying carboxyperitoneum is a level of 12-14 mm. rt. st, but 

during surgery in obese patients with very thick subcutaneous tissue of the anterior 

abdominal wall, it is necessary to increase the pressure of the carboxyperitoneum, 

which becomes risky for the patient's life, since the increase in pressure is more 

than 14 mm. rt. Art., leads to compression of the veins of the abdominal cavity, a 

decrease in blood flow through the inferior vena cava, and hemodynamic disorders. 

Changes in mesenteric circulation after LCE up to the development of fatal 

mesenteric thrombosis up to intestinal infarction [13, 109, 191, 195, 202, 249]. 

Foreign authors [250], Sarakos T. Antonits P. (2004), conducted studies over 

6 years of 1276 patients with cholelithiasis and at the same time LCE - 952 

(74.6%), in patients with TCE - 210 (1.65%), minilaparotomic cholecystectomy 

114 (8.8%). With LCE, conversion was in 37 patients (3.9%). Complications after 

LCE and open cholecystectomy were similar to (3.8%), and after minilaparotomic 

cholecystectomy - (0.8%). Damage to the large bile ducts during the surgery was 

not observed through the open and minilaparotomic approach. 

Shamiyeh A Wayad W - 2004. [248], studied the complications of early and 

late nature after LCE. Complications resulting from the use of laparoscopic 

approach, during the formation of approach and problems associated with the 

implementation of interventions. Imposition of pneumoperitoneum (complication 

rate 0.2%). Leakage of bile and damage to the bile ducts with a complication rate 



at the level (0.2% - 0.8%). One of the specific injuries of the gallbladder during 

laparoscopy (up to 0.87%). 

Studies of the degree of surgical injury, by analyzing changes in homeostasis 

indicators for injury, have been studied by a number of authors [12, 13, 145, 205, 

219, 227, 232, 254]. The hypothalamus, the anterior pituitary gland and the adrenal 

glands, the so-called stress hormone, are of primary importance in the 

implementation of such an organism's response to injury. Intraoperative levels of 

hormones in all methods of cholecystectomy exceed their preoperative values, but 

the level of decrease in LCE (2.1 - 5.5 times), and MCE (1.3 - 1.8) and TCE (1.1 - 

1.8), (145, 76). 

Authors Baranov G.A. and Rybachkov V.V. [11], it was found that a large 

surgical wound causes metabolic shifts and endotoxemia, they found that after 

LCE the level of medium molecular peptides in the blood was lower by 24.3% (P> 

0.05), - 47.5%, methyl ethyl ketone - by 44.5% than after TCE. 

An assessment of the level of stress hormones during surgeries on the biliary 

tract showed that surgeries from a minilaparotomy approach can be classified as 

minimally invasive in terms of the degree of surgical aggression (161). The level 

of "stress" hormones is directly proportional to the duration of the surgery - the 

longer the surgery, the more aggression relative to its average value. Performing 

surgeries according to the method of M.I. Prudkov, in patients with chronic 

calculous cholecystitis with an increased surgical risk, it is effective for any 

category of severity of the surgery, while the complication rate is 6.4% and, as a 

rule, it is associated with the implementation of "difficult" cholecystectomy, the 

author states in his work (161). The use of improved MLCE, especially for 

"difficult" cholecystectomy, can reduce the complication rate to 0.5%.  

 

 

 

 

 

 



 

1.2.2. Late complications after median and subcostal wide approaches 

The history of the development of abdominal surgery convincingly confirms 

the position that incisional hernia is an inevitable consequence of surgery [150, 

228]. 

As a result of denervation and violation of tissue trophism, complications 

associated with suppuration, ligature fistulas, ventral hernias (15.2%), eventrations, 

cosmetic defects (rough and uneven scars), adhesive disease of the abdominal 

cavity, high mortality (2.1%). [40, 47, 95, 146, 170]. 

The problem of treatment of postoperative and recurrent ventral hernias 

arose simultaneously with the development of abdominal surgery and remains one 

of the most acute in abdominal surgery. The number of patients with postoperative 

and recurrent ventral hernias is quite large. According to different authors, 12 to 

33% of all laparotomies end in the formation of incisional hernias [128, 171, 172, 

182, 193]. 

In the United States, up to 100,000 surgeries are performed annually for 

postoperative hernia of the anterior abdominal wall. [40]. Postoperative ventral 

hernias are a common disease, accounting for 22–26% of external abdominal wall 

hernias [8, 118, 119]. Patients with postoperative ventral hernias are a constant 

contingent of surgical hospitals, and over the past 25 years, with an increase in the 

number of surgical interventions on the abdominal organs, postoperative ventral 

hernias have increased by 9 times or more. [69, 26]. 

Back in 1975, V.N. Yanov [171, 172], analyzed the occurrence of upper-

lateral ventral postoperative hernias after surgeries on the liver and biliary tract, 

performed by subcostal laparotomy, which occupied the first place among ventral 

hernias, both in frequency of occurrence and in the number of relapses, and 

relapses of these hernias are observed quite often. According to A.A. Barkov out of 

65 operated on with upper-lateral postoperative hernias, recurrences occurred in 

32%, according to B.R. Bakhshaliev out of 9 patients - in 6, according to V.M. 

Ostrovsky out of 5 - in 3, according to V.A. Kozlov out of 8 - in 6, according to 



N.Z. Manakov - in all operated patients. In 1996, Martin described a 53-year-old 

patient in whom hernia recurred after cholecystectomy 7 times [171, 172]. 

The improvement of surgical methods for the prevention and treatment of 

wound infection, the use of new types of suture materials, did not affect the 

frequency of postoperative purulent-inflammatory (from 7 to 38.5%) complications 

from laparotomic wounds [47], which contribute to the occurrence of 

eventerations, ligature fistulas, postoperative ventral hernias, accounting for up to 

20–26% of all external abdominal hernias, ranking second in frequency after 

inguinal hernias [17, 21, 42, 47, 116]. 

About 50 - 60% of patients are people of working age. The problem of 

treatment, the quality of life of these patients seems to be an urgent socio-

economic task [170]. 

The linea alba at the level of the umbilicus and above the umbilicus is the 

membranous part of the anterior abdominal wall, its thinnest and potentially 

weakest point [61]. 

Long-term complications of laparoscopic cholecystectomy include 

postoperative hernias of the abdominal wall, which are usually localized in the 

paraumbilical region and are observed in 0.85–1.2% of operated patients [16, 101]. 

According to the author Moshkov T.A. – 2007 [84] out of 75 patients with 

giant ventral hernias, giant hernias more often developed after open 

cholecystectomy (34 patients), after radical surgery for hernias (26) and after 

gynecological surgeries (12 patients). Postoperative hernias of gigantic size, 

according to the author, were more often formed after upper median laparotomies. 

In addition, postoperative recurrent ventral hernias are a complex 

complication, the treatment of which is a serious problem in any hospital. A large 

hernia should be considered a separate complex disease, with a violation of the 

functions of not only the respiratory system, but also the skin, muscles, internal 

organs, which are the more serious, the larger the hernia. [36, 40, 41, 146, 251]. 

A relatively high percentage of eventrations and postoperative hernias in 

median incisions contributed to the development of options for other incisions: 

such as paramedial, transrectal, pararectal, transverse, angular, combined, but, 



unfortunately, these approaches are not without drawbacks and many of them have 

long been abandoned. 

In patients with postoperative ventral hernias (POVH), the anterior 

abdominal wall gradually loses its anatomical, morphological and functional 

structure. [108]. Muscles due to the development of POVH lose one of the points 

of support. A change in position leads to a violation of the functional state with a 

gradual decrease in contractility and the development of contracture. Muscle tissue 

is replaced by connective and adipose tissue, and there is a decrease in blood flow. 

Gradually, the processes of atrophy and sclerosis develop. The most pronounced 

changes in the muscular-aponeurotic structure are observed in the area of the 

hernial defect, spreading to the entire anterior abdominal wall in large and giant 

hernias. The fascial framework in the area of the gate is replaced by scar tissue, 

losing strength and the ability to secure fusion [116, 201]. When comparing 

morphological data with intraoperative tensometry, a correlation was found 

between the severity of dystrophic changes in the abdominal wall and the degree of 

its rigidity [208, 233]. Tissue tension exacerbates microcirculation disorders, 

dystrophic processes and worsens their trophism. Postoperative hernia is currently 

considered not as a local process, but as a hernia disease, covering all the 

anatomical structures of the anterior abdominal wall, leading to its progressive 

deep morphological changes. 

 

 

 

 

 

 

 

 

 

 



Chapter 2 

CHARACTERISTICS OF THE CLINICAL MATERIAL 

AND RESEARCH METHODS 

 

2.1. Brief description of the clinical material 

We analyzed the results of surgeries for the pathology of the gallbladder in 

1328 patients who were treated in surgical clinics (on the basis of the Department 

of Surgical Diseases for GP TMA) for the period from 1994 to 2008. 

The age of patients is from 20 to 82 years (mean age 46.6 years). Of these, 

women - 998 (75.1%), men - 330 (24.9%) (the ratio of women to men is 3:1). 

As can be seen from Table 2.1, all patients who underwent open 

cholecystectomy were divided into 2 groups. The control group consisted of 

patients who underwent median 820 and wide subcostal Kocher's incision type 58. 

The main group included 450 patients operated on with intermuscular 

minilaparotomic approach in the right hypochondrium. 

500 (37.65%) patients were operated on for chronic cholecystitis, 828 

(62.34%) patients for acute cholecystitis. 

 

Table 2.1 

Distribution of patients by age and group 

Patients group 

Age In years 
Total 

20 - 44 45 - 59 60 - 74 75 - 90 

abs. % abs. % abs. % abs. % abs. % 

C
on

tr
ol

 Median 174 13,1 350 26,4 226 17 70 5,3 820 61,84 

Kocher's 10 0,8 14 1,1 16 1,2 18 1,4 58 4,36 

M
ai

n
 

Intermuscular 64 4,8 228 17,2 102 7,6 56 4,2 450 33,8 

Total 226 17 592 44,6 344 25,9 144 10,8 1328 100 

 

 

 



Methods. Diagnosis of acute and chronic calculous cholecystitis and its 

complications, concomitant diseases were based on a comprehensive clinical and 

biochemical examination of patients. In the process of examining patients before 

and in the postoperative period, standard clinical and laboratory research methods 

were carried out: a complete blood and urine test. In addition to routine methods, 

the following was studied: the state of the blood coagulation system was assessed 

on the basis of small coagulogram data (blood clotting time according to Fonio, 

plasma tolerance to heparin according to Sigg, recalcification time according to 

Howell, prothrombin index according to Quick, fibrinogen according to Rutberg, 

fibrinolytic activity according to Kovalsky, aggregative activity platelets according 

to the ADP test according to the standards), total blood protein by the 

refractometric method, blood bilirubin and its fractions according to Endrashek, 

blood diastase according to Volgemut, determination of ALT and AST, in a unified 

way according to Reitman and Frenkel using the ALT and AST kit. At the same 

time, we examined patients on x-rays and endoscopy. 

Analysis of the clinical material showed that most of our patients had 

concomitant diseases.  

 

Table. 2.2 

The nature of the comorbidity in cholecystitis 

№ Pathology 

Control 

(n=878) 

Main 

(n=450) 

абс. % абс. % 

1. IHD 168 19,1±1,3 74 16,4±1,7 

2 Hypertensive disease 148 16,9±1,3 88 19,6±1,9 

3 Chr. pneumonia, bronchitis, 

bronchial asthma. 
36 4,1±0,7 24 5,3±1,1 

4. Obesity 246 28,0±1,5 136 30,2±2,2 

5 Diabetes Mellitus 35 4,0±0,7 - - 

6. Chr. hepatitis 53 6,0±0,8 32 7,1±1,2 

7 Adhesive disease 64 7,3±0,9 46 10,2±1,4 

8 Duodenum ulcer 28 3,2±0,6 16 3,6±0,9 

9 Echinococcal cyst of the liver 6 0,68±0,3 4 0,89±0,4 

10. Cirrhosis of the liver 16 1,8±0,4 - - 

11. Irreducible umbilical hernia 26 3,0±0,6 4 0,89±0,4 

12. Chr. spastic colitis 18 2,1±0,5 8 1,8±0,6 

13. Kidney stone disease 14 1,6±0,4 4 0,89±0,4 



14 Diseases of the genital organs 8 0,91±0,3 4 0,89±0,4 

 Total 866 98,6±0,4 440 97,8±0,7 

 

As can be seen from Table 2.2, 440 (97.8%) patients with minilaparotomy 

approach, and with median laparotomy in 866 (98.6%) patients, had comorbidity, 

which was important in the preoperative preparation of patients and postoperative 

administration. 

 

Table 2.3 

Pathological changes detected during surgery 

 Pathology 
Control 

(n=878) 

Main 

(n=450) 

Total 

(n=1328) 

  abs. % abs. % abs. % 

1. Obstructive cholecystitis 490 55,8±1,7 230 51,1±2,4 720 54,2±1,4 

2. Purulent cholangitis 35 4,0±0,7 16 3,6±0,9 51 3,8±0,5 

3. Gallbladder carbuncle 10 1,1±0,4 12 2,7±0,8 22 1,7±0,4 

4 Paravesical abscess 21 2,4±0,5 14 3,1±0,8 35 2,6±0,4 

5. Local serous peritonitis 81 9,2±1,0 58 12,9±1,6* 139 10,5±0,8 

6. Diffuse peritonitis. 37 4,2±0,7 - - 37 2,8±0,5 

7. Choledocholithiasis* 72 8,2±0,9 49 10,9±1,5*** 121 9,1±0,8 

8. Acalculous cholecystitis 56 6,4±0,8 22 4,9±1,0 78 5,9±0,6 

9. Hydrocele of the gallbladder 76 8,7±0,9 49 10,9±1,5 125 9,4±0,8 

 Total: 878 66,1±1,3 450 33,9±1,3*** 1328 100 
 

 

Note: * - significance compared to control groups (* - P <0.05; ***-P <0.001) 

As can be seen from Table 2.3, in the main and control groups of patients 

withacute cholecystitis, local serous peritonitis was found in 139 (10.5%), in 37 

(2.8%), dif. peritonitis, of which perforation in the control group in 8 patients. 

With obstructive cholecystitis in 720 (54.2%) patients: empyema of the gallbladder 

in 90 patients, dropsy of the gallbladder in 40, disabled gallbladder in 10. 

 

 

 

 

 

 

 

 

 



Table 2.4 

Removal of the gallbladder 

Cholecystectomy 
From the 

neck 

From the 

fundus 
Combined method 

Median incision 

(n=820) 

abs. 420 214 186 

% 51,2±1,7 26,1±1,5 22,7±1,5 

Kocher's 

incision 

(n=58) 

abs. 36 10 12 

% 62,1±6,4 17,2±5,0 20,7±5,3 

Intermuscular 

incision (n=450) 

abs. 322 80 48 

% 71,5±2,1* 17,8±1,8* 10,7±1,5* 
 

Note: * - significance in comparison of intermuscular incision with midline 

incision * - P < 0.001 

As can be seen from Table 2.4, 450 patients operated on with a 

minilaparotomic incision underwent cholecystectomy: from the neck in 322, from 

the fundus - 80, combined - 48. From the control group in 878 patients in 456 from 

the neck, from the fundus - in 224, 198 - in a combined way. 

 

 

2.2. Anatomy - topographic evaluation of various approaches 

The choice of rational approach to the hepatobiliary system and substantiation 

of mini-laparotomic approach was studied on - 20 corpses, at the departments of 

pathological anatomy of the Tashkent Medical Academy, at the Republican 

Pathological Anatomical Center. The anatomical features of the oblique 

intermuscular low-traumatic migrating approach were studied in a comparative 

aspect with the most common approaches in surgery for gallbladder and biliary tract 

diseases: Kocher's incision, upper- median laparotomy, pararectal incisions. In the 

clinic for 15 patients, the parameters of intermuscular sparing approach were 

studied, in comparison with the Kocher's incision, upper-median laparotomy. In the 

clinic, a pararectal incision was not used (Table 2.5). 

 

 

 

 

 



Table. 2.5 

The method of surgical approach on corpses, in the clinic 

 

 

Surgical approach 

 

Number of 

Corpses 

Number of patients 

in the clinic 

abs. % abs. % 

1. Pararectal incision 5 25,0 - - 

2. Median laparotomy 5 25,0 5 33,3 

3. Kocher's incision 5 25,0 5 33,3 

4. Oblique intermuscular approach 5 25,0 5 33,3 

 Total 20 100 15 100 

 

Spatial relationships in the wound were studied by objective methods A.Yu. 

Sozon-Yaroshevich [121]. The determination of the surgical action angle (SAA) 

and the angle of inclination of the axis of surgical action (AISA) was carried out 

using the goniometer of the system N.T.Bednov and A.Yu.Sozon-Yaroshevich 

(Fig. 4.1). 

The surgical action angle, the depth of the wound, the angle of inclination of 

the axis of the surgical action and the wound depth index were determined in 

relation to the neck of the gallbladder. 

 

Fig.4.1. Method according to Sozon - Yaroshevich. 

1.A Б - the axis of the surgical 

action. 

2.WD - wound depth. 

3. α is the angle of inclination 

of the axis of the surgical 

action. 

4. β – surgical action angle. 

5.WL - wound length. 

6. WD/WL x 100 = Wound 

Depth Index. 



 

Five objective criteria were taken into account that characterize the shape of 

the wound aperture and its position: a) the direction of the axis of the surgical 

action, b) the depth of the wound, c) surgical action angle, d) the angle of 

inclination of the axis of the surgical action, and e) the access zone. 

The axis of the surgical action was understood as a line connecting the 

surgeon's eye with the deepest point of the surgical wound or the most important 

object of intervention. In all forms of the wound cavity, it constitutes the main 

direction axis along which the surgeon's instruments and hands move, paving the 

way to the affected organ. 

The depth of the wound is the distance from the horizontal plane drawn 

along the edges of the surgical wound to its deepest point. The significance of the 

depth of the wound, as an accessibility criterion, lies in the fact that it determines 

the greater or lesser ease of manipulation of the surgeon's hands and his 

instruments. When the depth of the surgical wound is less than the length of the 

surgeon's fingers or fingers armed with an instrument, its cavity is convenient for 

surgical manipulation; the deeper the wound, the more difficult it becomes for the 

surgeon to work in its cavity (A. Yu. Sozon - Yaroshevich). (1954). The surgical 

action angle is formed by the walls of the cone of the surgical wound. Its 

significance lies in the fact that it determines the possibility of moving the fingers 

of the surgeon and the instrument in the wound. 

The larger this angle, the easier it is to operate. With an angle of 90, the 

surgery is as easy to carry out as if the organ were lying on the surface. At a 25-

degree angle, manipulations are carried out uncertainly, and at a smaller angle (10-

14), they are practically impossible. According to [82, 83], A.G. 

Mirzamukhamedova (1974), the surgical action angle is the most important 

criterion in the study of surgical approaches. According to the author's 

observations, during surgical approaches to the liver with particularly unfavorable 

combinations of indicators of the surgical wound, there may be cases when 

performing cholecystectomy and suturing the common bile duct is difficult even 

with a surgical action angle of 65 - 70 *, especially with upper-median approaches. 



Under the angle of inclination of the axis of the surgical action is understood 

the angle formed by the axis of the surgical action and the surface of the patient's 

body within the surgical wound. Its significance is due to the fact that it determines 

the angle of view from which the surgeon is forced to consider the object of the 

surgery. The optimal conditions for the surgery are at an angle of 90, when the 

surgeon looks directly at the object of the surgery. So, the angle of inclination of 

the axis of the surgical action indirectly determines how much the surgical incision 

corresponds to the location of the organ on which the intervention is performed. 

The access zone is an indicator of the quality of access that determines the 

ability of the surgeon to examine the bottom of the wound cavity. If the wound 

cavity is of the correct shape, the access zone is equal to the area of the lower base 

of the cone. In some cases, this criterion does not matter when studying surgical 

approaches to the gallbladder, since its use is recommended in cases where the 

bottom of the wound cavity is the surface of a large organ. (A.G. 

Mirzamukhamedov, 1974) [82]. 

The determination of the listed criteria for assessing online access was 

carried out using the goniometer of the N.T. Bednov (1954), and a special tool 

proposed by A.Yu. Sozon - Yaroshevich (1954), somewhat modified by us (Fig. 

2.1, 2.2). When studying the spatial relationships in the wound, in addition to the 

objective criteria described above, the coefficient of use of the incision length, 

introduced into practice by V.I. Dziuba (1965), calculated by dividing the true 

length of the wound by the linear length of the incision and multiplying by 100. 

The resulting figure in percentage terms characterizes the value of the surgical 

approaches 

 

 

 

 

  

 

 



 

 

 

 

 

 

 

 

Fig.2.1. Tool for measuring the angle of inclination of the axis of the surgical 

action 

 

 

 

 

 

 

 

 

 

 

 

 

  

Rice. 2.2. Protractor Bednova (determination of the axis of the surgical 

action) 

The measurement and identification of indicators of the surgical wound was 

carried out in relation to the middle of the posterior surface following the following 

sequence: first, the length of the skin incision was measured, then the true length of 

the wound (the coefficient of use of the incision length) was determined, then the 

external aperture was measured in the longitudinal directions, the depth of the 

wound, and then the angle was determined surgical action and the angle of 

inclination of the surgical action axis. The assessment of the access zone was given 

subjectively, depending on the type, nature and extent of the intervention. groups 

based on ultrasound studies. 

Ultrasound examination of the gallbladder remains the basic method for 

diagnosing hepatopancreto-biliary pathology and allows modeling the topography 

of the gallbladder and ducts. It is carried out in compliance with its general 



principles: 1) the choice of preparation of patients; 2) choice of echography access; 

3) choice of echography mode; 4) choice of echography method; 5) choice of 

echography sensor type; 6) choice of echography sensor frequency; 7) choice of 

image settings; 7) choice of scanning technique; 9) selection of the obtained 

echography information. 

For echographic visualization (EV) of the biliary tract and bile duct using 

the ultrasonic device "interSCAN 250" (Germany) and "LOGIQ l - 100" (USA) 

with convex and linear sensors 3.5 - 5.0 MHz. 

Optimization (EV) of echographic visualization was achieved by following 

the rules for preparing patients with chronic pathology of the biliary tract and bile 

duct 1) a three-day slag-free diet; 2) 8 - 12 hours’ delay from eating before the 

study. 

The second rule is also applicable in patients with acute pathology of the 

biliary tract and bile duct with 6-12-24 hours of preoperative preparation 

(antibacterial and detoxification). 

Ultrasound of the bile ducts was performed using polypositional and 

polyprojection techniques. 

With EV of the biliary tract and bile duct, the following biometric 

parameters were determined: 1) anatomical (location, shape, linear dimensions, 

volume, wall thickness, wall structure); 2) topographic (holotopy, syntopy, 

skeletontopy); 3) physio-optical (evacuation capacity, bile ejection fraction over 

time); 4) pathophysiological (violation of all previous parameters, the presence of 

formations, stones, suspension, fixation). 

The object of our study was the holotopic location of the w.p. (mainly its 

neck), which allowed us to model their topography in the preoperative period with 

great accuracy for rational surgical approaches. To clarify the diagnosis, the 

following were chosen: 

1) the position of the patient (lying on his back); 

2) EV lines - right midclavicular and right midaxillary. 

 



Echotopographic data of the cervix (holography) were noted on the patient's 

skin: 1) the smallest depth of the neck of the gland from the skin; 2) the ratio of the 

location of the GB neck to the right midclavicular - dextroposition or 

sinistroposition, midaxillary - anteposition or retroposition to the lines (Fig. 2.3, 

Fig. 2.4). 

 

 

 

Fig. 2.3. Ultrasound of the smallest 

occurrence of the neck and fundus of 

the GB 

 Fig.2.4. Ultrasound of the smallest 

occurrence of the neck and fundus of the 

GB. 

 

Statistical research methods: The obtained data were subjected to 

statistical processing using a package of statistical analysis applications on an IBM 

Pentium-IV computer with the calculation of the arithmetic mean (M), standard 

deviation (sigma), standard error (m), relative values (frequency %) , the statistical 

significance of the obtained measurements when comparing the mean values was 

determined by the criterion (t) Student. Significance level P <0.05 was taken as 

statistically significant changes. 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 3 

COMPARATIVE EVALUATION OF THE RESULTS OF SURGICAL 

TREATMENT OF PATIENTS WITH CHOLELITHIASIS 

3.1. Intraoperative and immediate postoperative complications after 

cholecystectomy using various approaches 

We analyzed the results of surgeries in 1328 patients with pathology of the 

biliary tract and gallbladder using a median laparotomy approach, Kocher's 

incision, right-sided migrating intermuscular approach. Of these, women - 998 

(75.1%), men - 330 (24.9%). The age of patients is from 20 to 82 years (mean age 

46.6 years). 500 were operated on for chronic cholecystitis, and 828 for acute 

cholecystitis. 

As can be seen from Table 3.1, the most frequent complications were 

bleeding in 42 (3.2 ± 0.48), and in 29 (3.5 ± 0.65) patients operated on by median 

approach, in 2 (3.4 ± 2, 43) - with a Kocher-type incision and in 11 (2.4 ± 0.73), 

with the use of an intermuscular mini-approach (in 4 of them, the incision had to 

be expanded). Bleeding was stopped during the surgery by vessel ligation (23), 

suturing or coagulation of the gallbladder bed with a tampon left (18), and in 1 

case, when it was impossible to stop bleeding from the bed, tachocomb was 

successfully used. 

Table 3.1 

Intraoperative complications in patients with cholecystitis 

Intraoperative. 

complications 

           Approaches 

Bleesing 
Choledochus 

damage 
Toral 

abs. % abs.. % abs.. % 

Median incision (n = 820) 29 3,5 ± 0,65 8 1,0 ± 0,34 37 4,5 ± 0,72 

Kocher's incision (n = 58) 2 3,4 ± 2,4 1 1,7 ± 1,7 3 5,1 ± 2,91 

Intermuscular incision (n = 450) 11 2,4 ± 0,73 4 0,9 ± 0,44 15 3,3 ± 0,85 

Total 42 3,2 ± 0,48 13 1,0 ± 0,27 55 4,1 ± 0,55 

 

 Damage to the choledochus was in 13 patients (1.0 ± 0.27): in 8 (1.0 ± 0.34) 

- with a median one, in 1 (1.7 ± 1.7), with a Kocher's incision in 4 (0 .9 ± 0.44) - 

with intermuscular mini-approaches. In 8 patients, damage to the choledochus was 



detected during the surgery - a correction was made: suturing the defect (5), 

drainage according to Kehr (2), hepaticojejunoanastomosis (1), recovery. 

Thus, in a comparative assessment of intraoperative complications (Table 

3.1), we did not reveal significant frequencies of them from approaches (P> 0.05). 

They are equally found both in the group of patients operated on for an acute 

process and a chronic one. 

In the immediate postoperative period, complications such as infiltrates, 

suppuration of the wound, subhepatic abscesses are noted. 

As can be seen from Table 3.2, infiltrates and suppuration of wounds were 

in 83 (6.3 ± 0.95), and the most pronounced in patients who underwent a median 

and especially a Kocher-type incision. With intermuscular approaches, these 

complications were noticeably less, amounting to a total of 16 (3.5 ± 1.23), of 

which: 10 (2.2 ± 0.69) infiltrates and 6 (1.3 ± 0.54) suppuration. 

Table 3.2 

Early postoperative complications 

Postoperative 

Complications 

Wound 

infiltrates 

Wound 

suppuration 

Subhepatic 

abscess 
Relaparotomy 

abs. % abs. % abs. % abs. % 

Median incision  

(n = 820) 
24 2,9 ± 0,59 36 4,4 ±0,72 4 0,5 ±0,24 21 2,6 ± 0,55 

Kocher's incision  

(n = 58) 
3 5,2±2,9*** 4 

6,9±3,3**

* 
- - 2 3,4 ± 2,4*** 

Intermuscular 

incision (n = 450) 
10 

2,2±0,69*

* 
6 

1,3±0,54*

** 
2 0,4±0,31 8 1,8 ± 0,62** 

Total (n=1328) 37 2,8 ± 0,45 46 3,5±0,50 6 0,5±0,18 31 2,3 ± 0,41 

 

Note: * - reliability in comparison of intermuscular approach with midline 

incision (**- P < 0.01; ***- P < 0.001) 

 

 

 

Subhepatic abscesses occurred equally in 4 (0.5 ± 0.24), with a median of 2 

(0.4 ± 0.31), and with intermuscular approach. 

Relaparotomies were performed in 31 (2.3 ± 0.41) patients: in 22 (2.7 ± 0.56) 

patients after a median incision, in 2 (3.4 ± 2.4) patients with a Kocher's incision, 

and with intermuscular approach in 7 (1.6 ± 0.58) patients. 



As can be seen from Table 3.3, relaparotomy for bleeding was in 19 (1.4 ± 

0.33), after median approach in 14 (1.7 ± 0.45) patients, Kocher's incision - 1 (1.7 

± 1, 7), miinilaparotomic intermuscular approach in 4 (0.9 ± 0.44) patients. Causes 

of bleeding from a. cisticus - 14, from the gallbladder bed - 5, additional ligation of 

vessels in 14 with stitching of the bed, sanitation of the abdominal cavity. 

 

Table 3.3 

Reasons for early relaparotomies after CCY 
 

                         Relaparotomy 

 

              Approaches 

Bleeding 
Choledochus 

damage 
Total 

abs. % abs. % abs. % 

Median incison (n = 820) 14 1,7 ± 0,45 8 1,0±0,34 22 2,7±0,56 

Kocher's incision (n = 58) 1 1,7± 1,7*** 1 1,7±1,7* 2 3,4±2,4*** 

Intermuscular incision (n = 450) 4 0,9±0,44** 3 0,7±0,38 7 1,6±0,58*** 

Total (n = 1328) 19 1,4 ± 0,33 12 0,9±0,26 31 2,3±0,41 
 

Note: * - reliability compared between intermuscular approach and median 

incision (* - P < 0.05; ** - P < 0.01; *** - P < 0.001). 

 

Damage to the choledochus was the reason for relaparotomy in 12 (0.9 ± 

0.26). At the same time, in 8 (1.0 ± 0.34) patients with median approach, in 3 (0.7 

± 0.38) with intermuscular and in 1 (1.7 ± 1.7) with Kocher's incision. In 4 

patients, ligatures were removed, in 5 with parietal damage - drainage according to 

Kehr 2, wound suturing 3. At complete intersection, hepaticojejunostomy was 

performed in 3 patients. 

 

 

Example. Sick N.U.U. 1964 was admitted to the 1st CCH 28.11.05 (at 

10.20) with complaints of pain in the right hypochondrium and epigastrium 

radiating to the right shoulder girdle, nausea, dryness and bitterness in the mouth, 

general weakness. According to the patient, she fell ill acutely 3 days before 

admission, when, after an error in the diet, she noted the appearance of pain in the 

right hypochondrium, aggravated without a tendency to stop. GSD in history since 

2002. There was no mechanical jaundice. The patient suffers from arterial 



hypertension for a long time. Ulcer history since 1988. The general condition is 

relatively satisfactory. The skin and visible mucous membranes are of normal 

color, subcutaneous fatty tissue is developed due to obesity of the II st. In the 

lungs, vesicular breathing on both sides. Heart tones are muffled, rhythmic. Pulse 

70 bpm, BP 140/70 mm.hg. Tongue dry, coated with white. The abdomen is 

enlarged in size due to subcutaneous fat, is involved in the act of breathing. 

Palpation tenderness in the right hypochondrium and epigastrium. Liver at the 

edge of the costal arch. The gallbladder area is painful. The spleen is not 

enlarged. Positive symptoms of Ortner - Grekov, Murphy, Kerte. Intestinal 

peristalsis is heard. The stool is prone to constipation. Urination regular, normal 

color. Ultrasound: Picture of acute calculous cholecystitis. GB size 11.8 x 4.1 cm. 

Walls up to 16 mm, there is a doubling and signs of destruction in the neck region; 

a fixed calculus up to 3.2 cm in size. Choledoch 0.6 cm. EGD: Chronic ulcer of the 

anterior wall of the duodenal bulb 12, 0.2 x 0.5 cm in size, with cicatricial and 

ulcerative deverticuloid deformity of the bulb. Erosive bulbitis Chronic 

hypertrophic gastritis. On roentgenoscopy of the lungs without pathology. CBC - 

Hb - 140 g / l, RBC - 4.6, WBC - 13.0, s / o 81. Bilirubin total - 14.4 mmol / l, 

direct - abs, blood diastase 14.7 g / l, ALT - 0.65. ECG sinus rhythm. Left 

ventricular hypertrophy. The patient underwent infusion and antispasmodic 

therapy for 12 hours, after which the attack was not stopped. WBC 12.4, SEGS 82. 

Primary diagnosis: Acute destructive calculous cholecystitis. 

Secondary diagnosis: Chronic duodenal ulcer.  

29.11.05 10.00 a.m. surgery was performed under endotracheal anesthesia 

(No. 1282). Laparotomy, median approach up to 14 cm, cholecystectomy from the 

neck and drainage of the abdominal cavity. 

On the 4th day after the surgery, the condition worsened, pain, burning sensation 

behind the sternum, nausea appeared. Detachable from the drainage tube up to 

100 ml with an admixture of bile. On ultrasound in the small pelvis, free fluid is 

35-40 ml, the gallbladder bed is without features, the choledochus is not dilated. 

The general condition of the patient is moderate. Vesicular breathing in the lungs, 

B\P 110/70 mm. hg.  pulse 80 bpm. The tongue is dry. The abdomen is soft. 



Intestinal peristalsis is sluggish, but preserved. Peritoneal symptoms. Urination 

free, normal color. Small amount of stool after enema, brown. It is recommended 

to continue antibiotic therapy, reduce food intake, and do not remove the drainage 

tube. 

04.11.05. the patient's condition worsens, the pain in the right hypochondrium and 

the right half of the abdomen increase. On ultrasound, 100 ml of free fluid is 

determined behind the bladder. 

 6.11.05. 10.40 a.m. Relaparotomy: in the abdominal cavity up to 200 ml of bile, 

sanitation, revision - slipping of the cystic duct ligature, stitching it, naso-intestinal 

intubation and sanitation of the abdominal cavity, drainage. 

    The postoperative course is smooth. The patient was discharged in a satisfactory 

condition. 

 

Example. Patient M.G.R., born in 1969, was admitted to the 1st CCH on 

29.10.07. With complaints of pain in the right hypochondrium, epigastric pain, 

radiating pain to the right shoulder girdle, nausea, dryness and bitterness in the 

mouth, general weakness. According to the patient, she fell ill 3 days before 

admission, when, after an error in the diet, she noted the appearance of pain in the 

right hypochondrium. GSD in history 3-4 months. There was no jaundice. The 

general condition is relatively satisfactory. The skin and visible mucous 

membranes are of normal color, subcutaneous fatty tissue is developed. Vesicular 

breathing in the lungs. Heart tones are muffled, rhythmic. Pulse 82 bpm, BP 

110/70 mm.hg. Tongue dry, coated with white. The abdomen is involved in the act 

of breathing. Palpation tenderness in the right hypochondrium, epigastrium. Liver 

at the edge of the costal arch. The gallbladder is not palpable, its area is painful. 

The spleen is not enlarged. Positive symptoms of Ortner - Grekov, Murphy, Kerte. 

Shchetkin-Blumberg symptom is negative. Percussion hepatic dullness is 

preserved, there is no dullness in the sloping areas of the abdomen. Intestinal 

peristalsis is heard. The stool is prone to constipation. Ultrasound: Picture of 

acute calculous cholecystitis. GB 77 x 26 cm in size. Walls up to 1.0 cm, doubling 

and signs of destruction are noted, there are many stones in the cavity, up to 2 cm 



in diameter. Choledochus 0.6 cm, EGD: no pathology was found. CBC-  Hg-127g / 

l, RBC-4.0, WBC - 4.7, s / 81. Bilirubin total - 16.4 mmol / l direct - 4.2 mmol / l, 

indirect - 12.2 mmol / l, blood diastase 20 g/l, urea 3.9, ALT-0.52. ECG: metabolic 

changes in the myocardium. 

30.11.07 under endotracheal anesthesia, a surgery was performed (No. 1445.) 

laparotomy, intermuscular minilaparotomy approach up to 8 cm long, 

cholecystectomy from the neck. 

After the surgery, the condition worsened - pain, nausea, vomiting, general 

weakness, discharge from the drainage tube with a hemorrhagic character up to 

100 ml BP 80/40 mm.hg.  pulse 120 bpm. Vesicular breathing in the lungs. The 

tongue is wet. The abdomen is soft. Intestinal peristalsis is sluggish. Hg - 77g / l. 

Relaporotomy, (31.10.07, 07.20). Expansion of approach to 12-13 cm. In the 

abdominal cavity, up to 1 liter of blood coming from the gallbladder bed. Stopped 

by flashing. Sanitation, drainage of the abdominal cavity. (No. 1452). 

The postoperative course is smooth. Discharged.  

 

3.2. Late complications (postoperative ventral hernias in patients who 

underwent cholecystectomy with various approaches) 

Without dwelling in detail on the long-term results associated with the so-

called "postcholecystectomy syndrome" (gastritis, pancreatitis, hepatitis, residual 

choledochal stone, leaving long gallbladder stumps, etc.), we focused our attention 

on postoperative ventral hernias, the frequency of which forced us to reconsider 

our relation to wide approach. 

A retrospective analysis of 786 case histories of patients operated from 1994 

to 2008 for POVH revealed the following: after cholecystectomy there were 288 

(36.6%) cases, after gynecological surgeries - 172 (21.8%) cases, recurrence of 

umbilical hernias - 112 (14.2%) and a small number of hernias after other surgeries 

(Table 3.4). 

Thus, the largest number of patients with incisional hernias (36.5%) are 

those who underwent cholecystectomy, with the majority (92%) using the median 

approach. 



There were 233 (80.9%) women, 55 (19.1%) men (6:1 ratio), 188 (65.2%) 

people of the most able-bodied age predominated - from 21 to 59 years old. 265 

patients were operated on: women - 220 (83.0%), men - 45 (17%) aged 21 to 76 

years. 

According to the classification of T.I. Makarenko et al. [1984], small hernias 

(up to 5 cm in diameter) were found in 66 (22.9%) patients, of medium size (5–10 

cm) in 90 (31.3%) patients, large sizes (11-30 cm) - in 102 (35.4%) patients, giant 

(over 30 cm) - in 30 (10.4%) patients. Recurrent hernias were detected in 38 

(14.3%), recurrent in 6 (2.3%), thrice recurrent in 3 (1.13%). 84 patients were 

operated on urgently for a strangulated hernia, and 181 patients were operated on a 

planned basis, 39 patients had multichamber hernias. 

Table 3.4 

Postoperative hernias depending on the surgeries 

№ 
Name of surgery 

 
Quantity 

abs. % 

1. Hernias - after cholecystectomy - 288 36,5 

A) Median approach 265 33,6 

B) After the Kocher's incision 17 2,2 

B) Intermuscular incision 6 0,8 

2. Gynecological surgeries 172 21,8 

3. Umbilical hernia 112 14,2 

4. Laparotomy for abdominal trauma 96 12,2 

5. Hernias of the white line of the abdomen 48 6,1 

6. Surgeries on the intestines 36 4,6 

7. Resection of the stomach 12 1,5 

8. Echinococcectomy 8 1,0 

9. Pancreatic necrosis 6 0,8 

10  Appendectomy 6 0,8 

11 Nephrectomy 6 0,8 

 Total 788 100 

  

For large hernias, we pay special attention to preoperative preparation and 

prevention of ACS (abdomen compartmen syndrom) - a syndrome of a small 

abdomen. 



The high frequency of postoperative hernias, a sharp deterioration in the 

quality of life, repeated heavy, sometimes multiple surgeries make us seriously 

think about the choice of approach, as well as the need for median laparotomies - a 

“incision of uncertainty”, of which we ourselves were active propagandists and 

supporters (Ataliev A.E.) since 1975 

As can be seen from Table 3.5, hernia repair with suturing of the abdominal 

wall defect was performed in 103 (38.9%), the creation of a duplication of the 

muscular aponeurotic layer was used according to the Sapezhko type, Championier 

- 106 (40.1%), Yanov - 21 (7.9%) , a simple dissection of the infringing ring in one 

extremely severe patient with a giant strangulated hernia (recovery). In recent 

years, encouraging results have been obtained with the use of polypropylene mesh. 

Table 3.5 

The сharacteristics of surgeries for POVH 

№ 

 

Plastic surgery methods 

 

Quantity 

abs. % 

1. Suturing an abdominal wall defect 103 38,9 

2. Sapezhko 80 30,2 

3 Championier 26 9,8 

4. According to Yanov 21 7,9 

5. Application of propylene mesh 35 13,2 

 Total 265 100 

 

Died after surgery 8 (3.01%) patients (mainly from pulmonary heart failure 

and thromboembolism). 

The presence of multiple incisional hernias after median and Kocher's 

subcostal incisions dictates the need to move away from the wide subcostal 

incisions that have been common so far, traumatic median laparotomies lobbied by 

us (incision of uncertainty), leaving their use only if necessary, simultaneous 

surgeries on the stomach, pancreas and common peritonitis.  

 

 



  

Fig.3.1. Fig.3.2. 

Fig. 3.1, 3.2. POVH, (on the side, patient with recurrent hernia, ligature fistula, 

after upper- median laparotomy 3.2. in direct projection of the abdomen 

 
 

Fig 3.3. POVH, irregular shape of the 

abdomen (after CCY, upper median 

approach) 

Fig. 3.4. POVG (8 years after CCY by 

upper midline approach) 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.5 POVH                                                                    Fig.3.6.Fig. POVH (after 

CCY) 
 

 



 

 

 

 

       

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.7. Rough scar after               Fig. 3.8. Recurrent POVH, pendulous  abdomen                                                                                   

recurrent POVH 
 

 

Example 1: Patient A.A. 1943, case history No. 14803, enrolled on 12.09.06 

in 2 x/o 1 CCH, in a planned manner. 

With a complains about the presence of a hernial protrusion of the anterior 

abdominal wall, pain in this area, periodic constipation. 

He suffered viral hepatitis (A) in childhood, in 1990 hepatitis (B). In 1995, 

according to the patient, he suffered a microstroke, suffers from hypertension. 

In 2001, in the TMA clinic, he underwent a cholecystectomy with a median 

approach, 3 years later a postoperative ventral hernia appeared, for which he was 

operated on in the Republican Specialized Scientific Center for Surgery (Tashkent) 

in 2003. After 3 years, again the patient had pain, hernial protrusion. 

The general condition of the patient is relatively satisfactory. Skin and 

visible mucous membranes of normal color. Vesicular breathing in the lungs. 

The heart sounds are muffled, the pulse is rhythmic, of satisfactory filling 

and tension of 84 bpm. BP 140/90 mm.hg. 

The tongue is clean, the abdomen is huge, asymmetry due to subcutaneous 

fat and hernia. On palpation, the abdomen is soft, painful along the surgical scar. 

Stasus localis: on the anterior abdominal wall in the midline of the abdomen 

there is a postoperative scar, up to 20 cm long, from the xiphoid process to the 

navel. There is a three-chamber hernia along the course of the surgical scar: the 



first - from 6 X 5 cm in size in the epigastric region, in the umbilical region, on the 

right half of the scar 4 x 3 cm in size - the second, the third formation along the 

surgical scar with dimensions of 10 x 15 cm in the umbilical region, which is freely 

reduced into the abdominal cavity. 

Primary Diagnosis: Postoperative recurrent ventral hernia of the anterior 

abdominal wall. 

Secondary diagnosis: Hypertension 2 stage. ischemic heart disease. Angina 

pectoris. Varicose disease of the lower limb. 

Patient 19.09.06. under endotracheal anesthesia, the surgery was 

performed: hernia repair, plastic surgery of the anterior abdominal wall with a 

polypropylene mesh alloplasty (sublayn), Lipectomy according to Zoltan. The 

postoperative course was smooth. On September 23, 2006, a 4-month observation 

period was discharged - there was no recurrence of hernias. 

Example 2: Patient M.G. 1936, No. 11313, received on 11.07.06, 02.00 in 

the 3rd surgical department of the 1st City Clinical Hospital, on an emergency 

basis, was discharged on 14.07.06. 

Complaints at admission to the presence of a hernial protrusion on the 

anterior abdominal wall, severe pain in this area, unreducibility in the abdominal 

cavity from 21:00 on 10.07.06. 

In 1995, she underwent a cholecystectomy by median approach. After 1.5 

months, the patient developed a postoperative hernia, for which she was operated 

on in 1999. In 2002, she had a recurrent hernia of the anterior abdominal wall and 

was again operated on at the RRCEM. 

The general condition of the patient is moderate. Skin and visible mucous 

membranes of normal color. Vesicular breathing in the lungs. 

Cardio - vascular system: heart - tones are muffled, the pulse is rhythmic, 

satisfactory filling and tension 75 bpm. BP 140/70 mm.hg. 

The tongue is clean, the abdomen is huge, asymmetry due to subcutaneous 

fat and hernia. On palpation, the abdomen is soft, painful along the surgical scar. 

Stasus localis: on the anterior abdominal wall in the midline of the abdomen 

there is a postoperative scar, up to 14 cm long, from the xiphoid process to the 



navel. There is a two-chamber hernia along the course of the surgical scar: the 

first one is 10 x 10 cm in size in the epigastric region, the second is in the navel, 10 

x 5 cm on the right, painful, does not retract into the abdominal cavity. The cough 

impulse is negative. 

Primary diagnosis Postoperative recurrent strangulated ventral hernia. 

Secondary diagnosis: Hypertension 2 stage. ischemic heart disease. 

Surgery 11.07.06. Time - 02.50 under endotracheal anesthesia: hernia 

repair (the contents turned out to be the omentum and large intestine, found to be 

viable), dissection of the infringing ring, adhesions, plastic surgery of the anterior 

abdominal wall, duplication. The postoperative course is smooth 14.06.06 

discharged. 

Thus, intraoperative complications (bleeding) in relation to the same extent 

(3.5% and 3.4%), respectively, occur with a median laparotomy and a Kocher-type 

incision. With intermuscular approach, they were in 2.4%. Damage to the common 

bile duct was equally (1% and 0.9%), respectively, with median and intermuscular 

approaches, and (1.7%) damage to the common bile duct with Kocher's incisions is 

unlikely, it can indicate something, because. only 1 out of 58 operated patients had 

them. 

Early postoperative complications (infiltrates, subhepatic abscesses) 

occurred equally with both median and intermuscular approaches, and suppuration 

of wounds to a much lesser extent (P < 0.05) occurred with intermuscular 

approach.   

 

 

 

 

 

 

 

 

 



Chapter 4 

 

COMPARATIVE ASSESSMENT OF SURGICAL APPROACH 

UNDER THE CONDITIONS OF THE EXPERIMENT ON THE CORPSES 

OF PEOPLE AND IN THE CLINIC 

 

4.1. Comparative evaluation of operative approaches in the 

experimental conditions on human corpses 

A comparative study of various surgical approaches to the gallbladder and 

biliary tract was carried out from the standpoint of spatial relationships in the 

wound and the degree of trauma in an experiment on human corpses. 

To solve the tasks set on 20 corpses: (10 women, 10 men) aged 21 to 74 

years, in a comparative aspect, the most common approaches were studied, 5 in 

each series: upper median laparotomy, Kocher's incision, pararectal and oblique 

intermuscular migrating approach. The same approaches, except for the pararectal 

incision, were studied in the clinic on 15 patients of various constitutions. 

 

4.1.1. Upper - midline laparotomy 

The upper- median approach was studied by us on 5 human corpses. 

Approach was performed as follows: the position of the corpse on the back. The 

incision was made along the midline from the xiphoid process to the navel by 

layer-by-layer dissection of the skin, subcutaneous tissue, white line of the 

abdomen with preperitoneal tissue and peritoneum. 

With a skin incision length of 13.8 - 15.2 (14.5 ± 0.2 cm), surgical action 

anlge is 67.6˚ ± 2.5˚, the depth of the wound is 10.7 ± 0.4, the angle of inclination 

of the axis of surgical action was 57.0˚ ± 4.4˚, which contributes to the wound 

depth index of 73.1 ± 2.1 with an external aperture of 14.5 ± 0.2. 

The main indicators of the wound in the upper- median approach are given in 

Table 4.1. 



General conditions and spatial relationships in the wound, regardless of the 

syntopy of the liver, gallbladder and the type of physique of the studied 

individuals, ensured the mobilization of the gallbladder artery. 

Table 4.1 

The main indicators of the wound in the median incision 

    Indicators 

 

 

 

Experiment 

No. 

Criteria for an surgical wound 

Surgical action 

angle˚ 

 

Wound 

depth in 

cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

Depth 

Index 

Wound cm 

1. 140. В 60,0˚ 9,8 60,0˚ 71,0 13,8 

 2 12 4.В  68,0˚ 11,0 50,0˚ 77,46 14,2 

3. 142. В  65,0˚ 10,8 60,0˚ 73,97 14,6 

4. 146 «В» 70,0˚ 12,0 45,0˚ 78,94 15,2 

5. 133 В 75,0˚ 9,8 70,0˚ 67,12 14,6 

Average 

value  

M ± m 

67,6˚ ± 2,5 10,8 ± 0,4 57,0˚ ± 4,4 73,7 ± 2,1 14,5 ± 0,2 

 

 

 

4.1.2. Kocher's incision 

The method used in the clinic for acute and chronic lesions of the 

gallbladder was performed (on 5 corpses). The position of the corpse on the back, 

the incision is made 2 cm below the apex of the xiphoid process and parallel to the 

costal arch, up to 15.8 - 17.0 cm in size to the anterior - axillary line: the skin, 

subcutaneous tissue, superficial fascia and the anterior plate of the sheath of the 

rectus abdominis muscle were dissected in top of the cut. If necessary, the rectus 

muscle is stitched above and below the place of the upcoming intersection. As a 

result, the upper epigastric vessels enter the sutures. The muscle is dissected 

between two rows of sutures. After that, the posterior plate of the vagina of the 

rectus abdominis muscle is dissected, and in the lower part of the incision is the 

external, internal oblique and transverse abdominal muscles. The preperitoneal 

tissue and peritoneum are opened, the exposed layers of preperitoneal tissue are 



captured together with the peritoneum with two anatomical tweezers, lifted up and 

palpated with fingers to check whether the wall of the stomach or colon is captured 

along with the peritoneum. The wound was expanded with a universal screw 

retractor and hooks. The dimensions of the external wound aperture turned out to 

be relatively stable and their relatively small fluctuations also depended on the 

length of the waist. The largest size of the wound aperture reached 17.0 cm, the 

smallest - 15.8 cm. The average size of the wound window was 16.5 ± 0.2 cm. the 

average was equal to 8.1 ± 0.2. A more medial projection of the incision with the 

Kocher's approach made the wound depth relatively small. The greatest depth of 

the surgical wound was noted in persons with increased nutrition, developed 

muscles and a high location of the liver, the smallest - in persons with reduced 

nutrition and a low location of the liver. 

The surgical action angle was the best (88.8˚) in patients with reduced nutrition 

with a long loin and a low position of the liver, the smallest (78.8˚) in patients with 

increased nutrition with a short loin and a high position of the liver. This angle 

averaged 84.0˚ ± 3.6. The angle of inclination of the axis of the surgical action 

varied within 76.8 - 80.4 and averaged 79.0˚ ± 0.7˚, which can be considered quite 

satisfactory. The wound depth index averaged 49.09˚ ± 1.5˚. 

As we can see, from the data in Table 4.2, this online approach does not always 

provide space in the wound, especially in hypersthenics. 

These moments, of course, in clinical conditions make this approach very 

traumatic and in the postoperative period contribute to the development of severe 

paresis, paralysis of the intestine, and this, in turn, can cause pulmonary-cardiac 

complications, wound dehiscence, eventration and postoperative hernia. 

Table 4.2 

The main indicators of the wound with a Kocher's incision 

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in 

cm 

Angle of inclination 

of the axis of 

surgical action˚ 

Wound 

depth index 

Wound 

length 

1.125  «В» 82,8˚ 7,8 78,0˚ 46,42 16,8 

2.136  «В» 84,9˚ 7,6 76,8˚ 46,34 16,4 

3. 156 «В» 84,9˚ 8,6 80,0˚ 50,58 16,5 



4. 137 «В» 88,8˚ 7,8 80,4˚ 47,27 17,0 

5. 92   «В» 78,8˚ 8,6 79,6˚ 54,43 15,8 

Average 

value 

М ± m 

84,0˚ ± 3,6˚ 8,1 ± 0,2 79,0˚ ± 0,7˚ 49,09 ±1,6 
16,5 

±0,2 

  

4.1.3. Pararectal incision 

Features of pararectal approach were studied on 5 human cadavers. The 

specified parameters of the wound window with a length of 13.6 ± 0.3 of the skin 

incision should be considered quite sufficient. 

The average wound depth was 8.8 ± 0.4 cm, with extreme values from 8 to 

10 cm. The difference in the wound depth depended mainly on the height of the 

liver, as well as on the nutrition and development of the musculature of the corpse. 

Sufficient dimensions of the external aperture with a relatively large depth of 

the wound gave a small surgical action angle, equal to an average of 76.7˚ ± 1.7˚. 

The angle of inclination of the axis of the surgical action was 77.2˚ ± 1.0˚, the 

wound depth index was only 64.8˚ ± 1.9. 

The numerical data given in Table 4.3 indicate that with this approach there are 

no sufficiently good spatial relationships for the action of the surgeon's hands. 

Table 4.3 

The main indicators of the wound with pararectal approach 

 

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in 

cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

depth 

index 

Wound 

length 

1.150 «В» 78,9˚ 9,0 75,0˚ 62 14,5 

2.147 «В» 78,0˚ 10,0 78,0˚ 71,4 14,0 

3. 22  «В» 79,0˚ 8,0 80,0˚ 62,5 12,8 

4. 145 «В» 69,8˚ 9,0 75,0˚ 66,5 13,5 

5.133  «В» 77,8˚ 8,0 78,0˚ 61,5 13,0 

Average value 

М ± m 
76,7˚ ± 1,7˚ 8,8 ± 0,4 77,2˚ ± 1,0˚ 64,8 ± 1,9 13,6 ±0,3 

 

  

 



4.1.4 Intermuscular minilaparotomy approach 

Based on the study and comparative evaluation of traditional surgical 

approaches for cholecystectomy, taking into account their positive and negative 

sides, we developed an intermuscular migratory sparing approach (rac., pre No. 

489 10.04.06, author's certificate dated 10.27.06. - No. 03922), in which, thanks to 

the rational incision and preservation of the vascular nerve bundles, the trauma of 

approach is significantly reduced, the technique of the surgery is simplified, 

thereby reducing its duration. This creates the necessary spatial relationships in the 

wound for the action of the surgeon when removing the gallbladder. Technique for 

performing a sparing migrating approach: the position of the corpse on the back, 

the incision was made, on the right 2–3 cm below and parallel to the right edge of 

the costal arch, 6–8 cm long. The skin, subcutaneous tissue was dissected and the 

neurovascular bundles were bluntly moved aside, the aponeurosis of the external 

oblique was opened muscles, and the internal oblique and transverse muscles were 

stratified along the fibers. Sometimes, if necessary, the anterior and posterior 

sheets of the sheath of the rectus abdominis muscle were partially dissected, 

thereby achieving the possibility of retracting it. 
 

 

Fig.4.2 Fig.4.3 

Fig.4.2, 4.3. Muscles of the anterior abdominal wall 

 



 

Fig. 4.4. Schematic representation of incisions 

 

As we can see in Table 4.4, the angle of inclination of the axis of the surgical 

action was subject to small fluctuations (78.0˚ - 95.0˚), and averaged 86.2˚ ± 

3.2, indicating the compliance of the approach we offered. The surgical action 

angle was 87.6˚ ± 2.9 on average. Fluctuations between the largest surgical 

action angles were insignificant 78.0˚ - 95.0˚. The wound depth index was 95.1 

± 4.5. 

Table 4.4 

The main indicators of the wound with intermuscular approach 

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

depth 

index 

Wound 

length 

1.21 «ВИ» 85,0˚ 5,0 78,0˚ 83,3 6,0 

2.126  «В» 90,0˚ 7,0 80,0˚ 100,0 7,0 

3. 20   «Т» 90,0˚ 8,0 90,0˚ 106,6 7,5 

4. 151 «В» 95,0˚ 6,0 95,0˚ 85,7 7,0 

5. 143 «В» 78,0˚ 8,0 88,0˚ 100,0 8,0 

Average 

value 

М ± m 

87,6˚ ± 2,9˚ 6,8 ± 0,6 86,2˚ ± 3,2˚ 95,1 ± 4,5 7,1 ± 0,3 

2 



 

 

4.2 Comparative assessment of surgical approaches in the 

clinic 

Spatial relationships in the wound were studied by objective methods A.Yu. 

Sozon - Yaroshevich. (121), Determination of the surgical action angle (SAA), and 

the angle of inclination of the axis of the surgical action (AISA), was carried out 

using the goniometer of the N.T. Bednova and A.Yu. Sozon - Yaroshevich. 

The surgical action angle, the depth of the wound, the angle of inclination of 

the axis of the surgical action and the wound depth index were determined in 

relation to the neck of the gallbladder. 

Studies of the spatial relationship in the wound on 15 patients in the analysis 

of the upper midline Kocher's incision, intermuscular approaches: (no pararectal 

approaches were performed in the clinic), the same criteria were studied. 

4.2.1. Upper mid-section 

In comparison with the upper- median approach, sufficient dimensions of the 

external aperture with a relatively large wound depth at a depth of 9.7 ± 0.3, with 

an external aperture of 14.0 ± 0.3, gave a small angle of surgical action, equal to 

the average angle of the surgical action - 74.1˚ ± 3.4, while the wound depth index 

is 70.0 ± 1.1, which characterizes the upper- median approach from the negative 

side as not providing good, stable conditions in the wound. In addition, the angle 

of inclination of the axis of the surgical action was 67.1˚ ± 0.7, the wound depth 

index was only 68.4 ± 1.9, which, with this approach, was not a good enough 

spatial relationship for the action of the surgeon's hands. 

As we see in Table 4.5, the surgical action angle with this approach is on 

average 74.1˚ ± 3.4, which creates some inconvenience for the surgeon and 

increases the surgery time. A long incision and a reduced angle of surgical action 

increase the invasiveness of the surgery and lead to a significant number of 

postoperative complications in the form of suppuration of the postoperative wound, 

postoperative hernias. 

 

 



 

Table 4.5 

The main indicators of the wound during median laparotomy  

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in 

cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

depth 

index 

Wound 

length 

1.№ 7689 77,5˚ 9,8 68,6˚ 71,94 13,8 

2.№ 8907 76,8˚ 8,8 66,4˚ 67,56 14,2 

3.№ 345 68,9˚ 9,6 66,9˚ 67,97 13,8 

4.№ 6389 74,8˚ 10,6 64,8˚ 69,56 14,8 

5.№ 779 72,4˚ 9,6 68,8˚ 72,92 13,2 

Average 

value 

М ± m 

74,1˚ ± 3,4˚ 9,7 ± 0,3 67,1˚ ± 0,7˚ 70,0 ± 1,1 14,0 ± 0,3 

 

4.2.2. Kocher's incision 

Kocher's incision with an external wound aperture of 14.2 ± 0.2, a deep 

wound of 8.0 ± 0.2, with an inclination angle of the axis of the surgical action of 

81.2˚ ± 0.4˚, which, with this approach, was not a good enough spatial relationship 

for actions of the surgeon's hands. An acute angle of inclination of the axis of the 

surgical action with a Kocher's incision of 81.2˚ ± 0.4˚ and with a wound depth 

index of 56.0 ± 0.8 and its length of 14.2 ± 0.2 naturally created unfavorable 

conditions for cholecystectomy (Table 4.6). 

Table 4.6 

The main indicators of the wound with a Kocher's incision  

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

depth 

index 

Wound 

length 

1.№ 34501 84,9˚ 7,8 82,0˚ 54,92 14,2 

2.№ 54709  86,8˚ 8,4 82,2˚ 57,53 14,6 

3.№ 78102 87,6˚ 8,6 81,4˚ 58,10 14,8 

4. № 48934 84,4˚ 7,4 80,6˚ 54,41 13,6 

5.№.67402 86,8˚ 7,6 79,8˚ 55,07 13,8 

Average 

value 

М ± m 

86,1˚ ± 0,6˚ 8,0 ± 0,2 81,2˚ ± 0,4˚ 56,0 ± 0,8 14,2 ± 0,2 



 

As can be seen from Table 4.6, the use of the Kocher's incision in the clinic, 

this method provides good conditions for the work of the surgeon, since the angle 

of the surgical action is 86.1˚ ± 0.6˚ (close to 90˚). However, the intersection of a 

large array of muscles with neuromuscular - muscle bundles leads to a high 

traumatization of the development of postoperative hernias. 

4.2.3 Intermuscular minilaparotomy approach 

At the same time, intermuscular approach at a depth of 6.5 ± 0.2, with an external 

aperture of 6.9 ± 0.2, the angle of inclination of the axis of the surgical action is 

88.7˚ ± 0.5˚, the surgical action angle is 89.6 ˚ ± 0.41˚, while the wound depth 

index was 94.5 ± 1.7, which provided ample opportunities for manipulation during 

the surgery (Table 4.7). 

Table 4.7 

The main indicators of the wound with oblique intermuscular 

minilaparotomic approach 

  

Experiment 

No: 

Surgical action 

angle 

Wound 

depth in 

cm 

Angle of 

inclination of the 

axis of surgical 

action˚ 

Wound 

depth index 

Wound 

length 

1.№ 3467 89,5˚ 6,1 88,6˚ 93,58 6,7 

2.№ 8906 92,4˚ 6,0 86,9˚ 92,93 6,4 

3.№ 5437 86,5˚ 7,0 89,4˚ 97,54 7,0 

4.№ 5632 87,2˚ 7,1 89,1˚ 98,88 7,2 

5.№ 7654 91,4˚ 6,3 89,6˚ 89,47 7,4 

Average value 

М ± m 
89,4˚ ± 1,1˚ 6,5 ± 0,2 88,7˚ ± 0,5˚ 94,5 ± 1,7 6,9 ± 0,2 

 

 

 

 



 

 

 

Table 4.8 

The nature of spatial relationships in the wound with different approaches 

 

(in the numerator indicators on corpses, in the denominator - in the clinic) *. 
 

 

 
Surgical 

action angle 

Wound 

depth in cm 

Angle of 

inclination of 

the axis of 

surgical action˚ 

Wound depth 

index 

Wound 

length 

1. Upper 

median incision 

M ± m 

 

67,6˚ ± 2,5˚ 10,8 ± 0,4 57,0˚ ± 4,4˚ 73,7 ± 2,1 14,5 ± 0,2 

74,1˚ ± 1,5˚ 9,7 ± 0,3 67,1˚ ± 0,7˚ 70,0 ± 1,1 14,0 ± 0,3 

2. Kocher's 

incision  

(M ± m) 

 

84,0˚ ± 3,6˚ 8,1 ± 0,2 79,0˚ ± 0,7˚ 49,09 ± 1,6 16,5 ± 0,2 

86,1˚ ± 0,6˚ 8,0 ± 0,2 81,2˚ ± 0,4˚ 56,0 ± 0,8 14,2 ± 0,2 

3.Intermuscular 

incision M ± m 

 

87,6˚ ± 2,9a˚ 6,8 ± 0,6*, a 86,2˚ ± 3,2*, a˚ 95,1 ± 4,5***,a 7,1 ±0,3***, a 

89,4˚ ± 1,1*,a˚ 6,5 ±0,2***,a 88,7˚ ± 0,5***,a˚ 94,5 ± 1,7***,a 6,9 ± 0,2***,a 

4. Pararectal 

incision  

(M ± m) 

76,7˚ ± 1, 7^˚ 

- 

8,8 ± 0,4^^ 

- 

77,2˚ ± 1,0^^^˚ 

- 

64,8 ± 1,9^^ 

- 

13,6 ± 0,3^ 

- 

 

Note: * - reliability in comparison of the intermuscular, with Kocher's 

incision *-P < 0.05; ** - P < 0.01; *** - P < 0.001; a - reliability in comparison of 

the intermuscular, with upper median incision a - P < 0.001; ^ - reliability in 

comparison of the pararectal incision with the upper median incision (^-P < 0.05; 

^^ - P < 0.01; ^^^ - P < 0.001). In the numerator there are indicators on corpses, in 

the denominator - in the clinic. 

 

As can be seen from Table 4.8, the best surgical action angle both on the 

corpse and in the clinic: available with minilaparotomic intermuscular "migrating" 

approach (respectively 87.6˚ ± 2.9˚ and 89.6˚ ± 0.4˚ degrees) and Kocher's incision 

(respectively 84.0˚ ± 3.6˚ and 86.1˚ ± 0.6˚ degrees), the worst in the upper median 

(67.6˚ ± 2.5˚ and 74.0˚ ± 3.4˚ degrees) and pararectal incisions (76.7˚ ± 1.7˚ 

degrees), despite the largest size of the wound skin aperture in the upper median 

(14.5 ± 0.2 and 14.0 ± 0.3 cm) and pararectal incision (13 .6 ± 0.3 cm). 



If a good angle of surgical action with a Kocher's incision is obtained due to 

the large size of the wound (16.5˚ ± 0.2˚ and 14.2˚ ± 0.2˚ cm), then the oblique 

minilaparotomic intermuscular approach proposed by us, thanks to ultrasound, the 

determination of the point of the smallest occurrence neck, the gallbladder, which 

is the middle of the incision, even with a small skin incision (7.1 ± 0.3 and 6.9 ± 

0.2 cm), provided the best surgical action angle (87.6˚ ± 2.9˚ and 89.4 ˚ ± 1.1˚ 

degrees). The depth of the wound was the greatest at the upper median (10.8 ± 0.4 

and 9.7 ± 0.3 cm) and pararectal incision (8.8 ± 0.4 cm), which created additional 

difficulties during cholecystectomy. A smaller wound depth in the Kocher's 

incision (8.1 ± 0.2 and 8.0 ± 0.2 cm) and especially in oblique intermuscular 

approach (6.8 ± 0.6 and 6.5 ± 0.2 cm) ensured favorable conditions for 

cholecystectomy. 

The angle of inclination of the axis of the surgical action was the best, i.e. 

closer to 90 degrees, with minilaparotomic intermuscular approach (86.2˚ ± 3.2˚ 

and 88.7˚ ± 0.5˚ degrees), and Kocher's incision (79.0 ± 0.7˚ and 81.2 ± 0 .4˚ 

degrees). The sharp angle of inclination of the axis of the surgical action at the 

pararectal (77.2˚ ± 1.0˚ degrees), and especially the upper median incision (57.0˚ ± 

4.4˚ and 67.1˚ ± 0.7˚ degrees), naturally, created the worst conditions for 

cholecystectomy. 

The wound depth index was also the best with an oblique intermuscular 

incision (95.1˚ ± 4.5˚ and 94.7˚ ± 1.7˚ degrees), the other approaches (upper 

median, Kocher's and pararectal), in terms of the wound depth index, were 

significantly inferior to the oblique intermuscular approach and varied from 49.09˚ 

to 73.7˚ degrees. 

The results of the analysis of spatial relationships in the wound with various 

options for traditional access to the gallbladder and biliary tract show that in 

isolated lesions of the biliary tract and gallbladder, it is preferable to use a 

minilaparotomic intermuscular approach in the right hypochondrium, which meets 

all standards of surgical approach criteria. In clinical conditions, ultrasound allows 

you to accurately navigate when choosing a rational approach, depending on the 

options for the location of the gallbladder neck. 



The approach proposed by us is less traumatic, easy to use, can be performed 

with conventional instruments, allows to reduce the length of stay of patients in the 

hospital and quickly restore working capacity, improves the quality of life, and 

significantly reduces the number of postoperative hernias.  

 

 

 

CONCLUSION 

 

The end of the 20th century and the beginning of the 21st were marked by 

certain achievements in the field of hepatobiliary surgery, due to the improvement 

of diagnostics, examination of patients at the preclinical level, an increase in 

surgical activity and the widespread introduction of minimally invasive and 

endoscopic technologies that correct the existing interest of hepaticocholedochus. 

A high level of anesthetic support - allows you to perform various methods 

of cholecystectomy, ranging from traditional wide laparotomies, mini-approach 

with conventional instruments, mini-approaches assisted by Prudkov M.I. 

laparoscopic cholecystectomy. 

More than 125 years have passed since the first cholecystectomy 

(Langenbuch 1882), since then more and more new approaches have been 

introduced into biliary surgery to remove the gallbladder. 

B.I. Alperovich (1997), analyzing a serious evolution, [4], both in 

indications and in the choice of approach to the gallbladder and extrahepatic bile 

ducts, cites 27 incisions: Aira, Askerkhanova, Avrorov, Braitsev, Biven, 

Hoffmann, Hagen-Torno, Holmann - Gerbode, Hans, Gasset, Kocher, Ker, 

Courvoisier, Kalinovskaya, Loebker, Langenbuch, Lenander, Lezhar, Mayo - 

Robson, Kerte, Pribram, Riedel, Rubin, Spasokukodsky and Rubayt, Satinsky; 

Fedorov. 

According to the author [4], at the dawn of liver surgery, technical and 

anesthetic capabilities were incommensurable with modern ones. But over time, 

surgical experience was accumulated, the level of anesthetic support and technical 



equipment of surgeons increased. Therefore, the physiological permissibility of 

surgeries on the liver increased. Extensive liver resections using thoracoabdominal 

approaches have become available. Some of the previously proposed approaches 

are now rarely used, others have undergone changes. 

It was believed that the severity of the surgery is mainly due to the volume 

of surgical intervention directly in the abdominal cavity on its organs and tissues. 

Surgeons have always made an incision of such length that it would be possible to 

carry out a full revision of the abdominal cavity to make an accurate diagnosis and 

thereby, to a certain extent, compensate for the low level of preoperative 

examination of patients, since the main part of the diagnostic process fell on the 

surgery itself [124]. 

Due to the lack of optical devices, the impossibility of a thorough 

preoperative examination - traditional cholecystectomy, wide approach - remained 

the main condition for ensuring freedom of manipulation in hepatobiliary surgery 

[33, 80, 126]. 

Despite the large number of incisions of the anterior abdominal wall 

proposed for surgeries on the biliary tract, there is still no definite opinion about 

which of these incisions is the most convenient and provides the best access to the 

operated organ. Each of the proposed sections has its defenders and opponents, 

who justify the positive or negative aspects of access solely on subjective 

impressions. 

However, these surgeries were not without drawbacks. The execution of 

incisions of great length and often without taking into account the topographic 

anatomical structure of the anterior abdominal wall led to the intersection of a large 

number of tissues, powerful muscle layers, great vessels and nerves and, as a 

result, to poor cosmetic results and a deterioration in the quality of life. The 

postoperative period was difficult: intestinal paresis, prolonged healing of 

postoperative wounds, violations of the ventilation function of the lungs, a very 

large traumatic tissue leading to hypodynamia in patients. In the postoperative 

period: long-term rehabilitation, temporary disability, increase in bed-days, 

deterioration in the quality of life of the patient, disability [47, 69, 124, 194]. 



As a result of denervation and violation of tissue trophism, suppuration of 

wounds often occurred, ending in eventration and the formation of postoperative 

ventral hernias [40, 47, 57, 125, 146, 170]. 

At the end of the 20th century, a revolution occurred in abdominal surgery, 

with the introduction of endovisual technology for CCY into clinical surgery. 

Laparoscopic cholecystectomy, performed in 1987 for the first time in the 

world by the French surgeon F. Mourer, was called the “second French 

revolution”. Subsequently, this method of treatment exceeded the expected results. 

The absence of pain syndrome, cosmetic effect, the possibility of revision of the 

abdominal organs, low trauma, short hospital stays contributed to the further 

development of laparoscopy [28, 29, 64, 73, 76, 85, 152, 177, 178, 184]. 

Achievements in endoscopic technologies in hepatobiliary surgery have led 

to the fact that the endoscopic method of treatment has become an alternative to 

the "open" surgical method and has radically changed the principles of its 

treatment. In addition, with the help of laparoscopy, tasks of the diagnostic plan are 

solved, as well as problems associated with the treatment of seriously ill patients, 

especially the elderly, who have contraindications for performing a major surgery 

[176, 177]. 

However, despite the clear superiority of this intervention over other 

methods, many authors point to the disadvantages of the laparoscopic method of 

surgery [33, 96, 136, 197, 253], complications due to carboxyperitoneum, 

iatrogenic processes - they are forced to use LCE with caution. 

At the same time, as rightly noted, M.I. Prudkov [110, 111, 113], other 

alternative methods are not sufficiently advertised in the literature, i.e. surgeries 

from minilaparotomic approach, which do not require a tense pneumoperitoneum 

and expensive equipment [256]. 

According to the authors who have improved the technique of “open” 

laparoscopy with the help of special instruments and under visual control, in which 

the abdominal wall incision does not exceed 5 cm, the “cosmetic effect” of the 

surgery is no less than that of laparoscopic cholecystectomy [110, 115, 256, 258]. 



The evolution of mini-approaches or small incisions - originates from 1976: 

R. Linde et al., [215], experience of surgeries with preservation of the rectus 

abdominis muscle, and in 1982 F. Dubois et al. [194], reports on 1500 

cholecystectomies performed without any complications from a subcostal incision 

3–6 cm long. 

In 1988, an article was first published in Russia on mini-approach in the 

right hypochondrium without crossing the rectus abdominis muscles Zemsky V.S. 

and M.E. Shor - Chudnovsky [45], but a number of authors L.I. Nechai et al. 

[87,88], O.B. Milonov and A.A. Mavchun [79], called the attempt to perform 

cholecystectomy from small incisions “harmful”. 

However, already in the 90s of the last century, many authors [185, 187, 

231, 252] report good immediate and long-term results of minilaparotomy, a 

number of authors Nagakawa T. 1993, MeMahon A.J.1993, Ross S 1995 [191, 

226] also support this is an opinion. 

Foreign authors (SarakosT AntonitsP ZacharakisE TakisA 2004) conducted 

studies over 6 years of 1276 patients with cholelithiasis and at the same time LCE - 

952 (74.6%) in patients, TCE - 210 (1.65%), minilaparotomic cholecystectomy 

114 (8.8%). With LCE, conversion was in 37 patients (3.9%). Complications after 

LCE and open cholecystectomy were similar to (3.8%), and after minilaparotomic 

cholecystectomy - (0.8%). Damage to the large bile ducts during the surgery was 

not observed through open and minilaparotomic approach [250]. 

Shamiyeh A Wayad W - (2004) studied the complications of early and late 

character after LCE [248]. Complications resulting from the use of laparoscopic 

approach, in the formation of approach and problems associated with the 

implementation of interventions. Imposition of pneumoperitoneum (complication 

rate 0.2%). Leakage of bile and damage to the bile ducts with a complication rate 

at the level (0.2% - 0.8%). One of the specific injuries of the gallbladder during 

laparoscopy (up to 0.87%). 

According to the authors P.S., Zubeev, A.V. Strakhova., V.P. Gradusova. – 

2006 [133], fewer intraoperative complications, combined with the possibility of a 

comprehensive revision of the hepatobiliary system during surgery, the authors 



believe that mini-approaches in the surgical treatment of chronic calculous 

cholecystitis are indicated for patients with a burdened history of the underlying 

and concomitant diseases, and to perform scheduled LCE must apply strict 

screening applications. 

The same opinion is shared by V.I. Galyshev. And co-authors [34], the 

authors called this surgery “mini- approach cholecystectomy” (MACE). The 

surgery was performed using a set of standard instruments for surgery on the 

gallbladder and bile ducts of the «САН» company (Yekaterinburg). An incision of 

the abdominal wall was made in the right hypochondrium pararectally or in an 

oblique direction. After isolation of the cystic duct and cystic artery, they were 

clipped or ligated. The gallbladder was removed using a monopolar 

electrocoagulator of the original design. The meaning of MACE for surgery in 

elderly and senile patients is the method of choice, the advantages of the method 

are the early activation of patients and the rejection of analgesics, reduction of 

postoperative complications (3 times) and mortality. 

V.M. Timerbulatov V.M. Sibaev, R.B. Sagitov [142], (258), 2005 the 

criteria for optimal approaches for endovideosurgical and combined surgeries were 

determined, the state of microcirculation in the peritoneum was studied as an 

objective indicator of the degree of tissue injury during various surgical 

approaches. The criteria for endosurgical approaches are schematically: 1) the 

plane of surgical manipulation; 2) axis of laparoscopic view; 3) the axis of the 

surgical action of the tool; 4) surgical action angle; 5) wound depth; 5) 

accessibility zone. 

Based on Doppler flowmetry, V.V. Sidorov and co-authors during the 

course of the study came to the following conclusion: the greatest decrease in 

microcirculation occurs during laparotomy, which leads to greater tissue injury, 

with minilaparotomy the average decrease in microcirculation, the minimum - with 

laparoscopy. [123]. 

The frequency of complications in cholecystectomy from mini-approach 

does not exceed 2.7-5.6%, mortality is not more than 0.14-0.7%, and the need for 

conversion occurs in 0.3-2.9% of cases [31, 111, 157, 206, 209, 224]. 



Interest in the development and implementation of sparing approaches for 

cholecystectomy is relevant and important, since oblique subcostal incisions are 

traumatic, and median laparotomic incisions, which are widely implemented in 

surgery of the gallbladder and ducts and lobbied by us until the 1990s due to a 

significant number of complications (suppuration of wounds, postoperative 

hernias), should be used in a limited number of patients (with peritonitis, 

cholecysto-pancreonecrotitis, the need for simultaneous interventions). 

We analyzed 1328 patients with pathology of the biliary tract and 

gallbladder using the median laparotomy approach (820), Kocher's incision (58), 

right-sided intermuscular sparing minilaparotomy approach (450). Of these, 

women - 998 (75.1%), men - 330 (24.9%). The age of patients is from 20 to 82 

years (mean age 46.6 years). 

500 (37.65%) patients were operated on for chronic cholecystitis, 828 

(62.34%) patients for acute cholecystitis. 

We have studied the immediate and long-term results of the use of wide 

laparotomy incisions, intermuscular minilaparotomy approach. The most frequent 

complications were bleeding in 42 (3.2 ± 0.48), and in 29 (3.5 ± 0.65) patients 

operated on by median approach, in 2 (3.4 ± 2.43) patients with an incision of the 

type Kocher and in 11 (2.4 ± 0.73) with the use of intermuscular mini-approach (in 

4 of them, the incision had to be expanded). Bleeding was stopped during the 

surgery by vessel ligation (23), suturing or coagulation of the gallbladder bed with 

a tampon left (18), and in 1 case, when it was impossible to stop bleeding from the 

bed, tachocomb was successfully used. 

Damage to the choledochus was in 13 patients (1.0 ± 0.27): in 8 (1.0 ± 0.34) 

with a median one, in 1 (1.7 ± 1.7) with a Kocher's incision in 4 (0, 9 ± 0.44) - with 

intermuscular mini- approach. In 8 patients, damage to the choledochus was 

detected during the surgery - a correction was made: suturing the defect (5), 

drainage according to Kehr (2), hepaticojejunoanastomosis (1), recovery. 

Thus, in a comparative assessment of intraoperative complications, we did 

not reveal significant frequencies of them from approaches (P>0.05). They are 



equally found both in the group of patients operated on for an acute process and a 

chronic one. 

In the immediate postoperative period, complications such as infiltrates, 

suppuration of the wound, subhepatic abscesses are noted. 

Infiltrates and suppuration of wounds were in 83 (6.3 ± 0.95), and the most 

pronounced in patients who had undergone a median and especially a Kocher-type 

incision. With intermuscular approach, these complications were noticeably less, 

amounting to a total of 16 (3.5 ± 1.23) of them: 10 (2.2 ± 0.69) infiltrates and 6 

(1.3 ± 0.54) suppurations. 

Subhepatic abscesses occurred equally 4 (0.5 ± 0.24) with a median of 2 (0.4 

± 0.31) and with intermuscular approach. 

Relaparotomies were performed in 31 (2.3 ± 0.41) patients: in 22 (2.7 ± 

0.56) after a median incision, in 2 (3.4 ± 2.4) with a Kocher's incision, and with an 

intermuscular approach in 7 (1.6 ± 0.58) patients. 

Relaparotomy for bleeding was: in 19 (1.4 ± 0.33): after median approach in 

14 (1.7 ± 0.45), Kocher's incision - in 1 (1.7 ± 1.7), miinilaparotomic intermuscular 

approach in 4 (0.9±0.44) patients. Causes of bleeding from a.cysticus - 14, from 

the gallbladder bed - 5, additional ligation of vessels, stitching of the bed, 

sanitation of the abdominal cavity. 

 Damage to the choledochus was the reason for relaparotomy in 12 (0.9 ± 

0.26). At the same time, in 8 (0.9%) patients with a median approach, in 3 (0.7 ± 

0.38) - with an intermuscular one, and in 1 (1.7 ± 1.7) with a Kocher's incision. In 

4 patients, ligatures were removed, in 5 (with parietal damage) drainage according 

to Kehr (2), defect suturing (3). With complete intersection, hepaticojejunostomy 

was performed in 3 patients. 

In a retrospective analysis of 786 case histories of patients operated from 

1994 to 2008. regarding POVH, the following was revealed: after cholecystectomy 

there were 288 (36.6%), after gynecological surgeries - 172 (21.8%), recurrent 

umbilical hernias - 112 (14.2%) and a small number of hernias after other 

surgeries. 



Thus, the largest number of patients with incisional hernias (36.6%) are 

those who underwent cholecystectomy, with the majority (92%) using the median 

approach. 

Abdominal wall defect was sutured in 103 (38.9 %) patients: creation of a 

duplication of the muscular aponeurotic layer according to the Sapezhko type, 

Championier - in 106 (40.1 %), Yanov - 21 (7.9 %), simple dissection of the 

pinching ring in one an extremely severe patient with a giant strangulated hernia 

(recovery). In recent years, encouraging results have been obtained with the use of 

a polypropylene mesh (35 patients). 

The duration of herniation in this contingent of patients played an extremely 

significant role in the outcome of surgical treatment: the longer POVH existed, the 

more often unfavorable conditions were created for the body's adaptation to 

increased intra-abdominal pressure in the early postoperative period. 

According to the dry numbers of hernias after cholecystectomy, the difficult 

fate of patients suffering from cosmetic, physical, functional, and moral disorders 

lies. Determining the risk of repeated anesthesia, technical complications, surgeries 

with various plastics, damage to internal organs, syndrome of a small abdomen 

(postoperative paresis, pulmonary-cardiac, thromboembolic complications), high 

lethality - forces one to reconsider the tactics of surgical approach in cases of open 

cholecystectomy. 

The development of gentle minimally traumatic incisions and, accordingly, 

interventions is a priority direction of modern surgery. 

Since 1993, we an intermuscular migrating sparing minilaparotomy 

approach was developed and applied in the clinic in 450 patients (women – 302, 

men – 148), with acute cholecystitis – 278, with chronic – 172. Cholecystectomy 

from the neck – in 322, from the fundus – 80 patients, combined 48 patients. 

Approach expansion was made in 25 cases (5.6%). Usual instruments are used, 

plus illumination from the laparoscope (if necessary, a clipper). 

For a rational choice of incision on the anterior abdominal wall, during 

ultrasound, we mark on the skin the projection of the neck of the gallbladder in the 

place of its smallest location - this is the center of an oblique or transverse incision 



of 6-8 cm along the fold of the skin. Bluntly diverting adipose tissue and vascular-

nervous bundles, we open the aponeurosis of the external oblique muscle of the 

abdomen along the course of each wound, and the internal oblique and transverse 

muscles of the abdomen are bluntly separated along the course of their fibers and 

the wound is opened with hooks. 

The rectus abdominis muscle is removed medially to the midline without 

dissection (or, if necessary, with dissection of the anterior and posterior walls of 

the vagina); 

The fundus and body of the gallbladder after emptying the latter are 

removed laterally, the neck of the gallbladder, artery and duct are distinguished. 

The latter is clipped or bandaged, the gallbladder is removed, and the subhepatic 

space is drained through a contraperture. (Rationalization proposal No. 489 dated 

10.04.06, patent for inventions No. 03922 dated 27.10.2006). 

To study the spatial relations in the wound, an experiment was conducted on 

20 cadavers: the most common approaches were studied: upper - median 

laparotomy (5 on cadaver material, 5 in the clinic), Kocher’s incision (5 on cadaver 

material, 5 - in the clinic), pararectal (5 on cadaver material), oblique intermuscular 

migrating approach (5 on cadaver material, 5 - in the clinic), in a comparative 

aspect (pararectal incisions were not used in the clinic). 

At the same time, we came to the following conclusions that on cadaver 

material, the best angle of operative action is available with oblique intermuscular 

approach (87.6 ± 2.9) and the Kocher’s incision (8.4 ± 1.5), the worst with the 

upper - median (67 .6 ± 2.5) and pararectal incision (76.7 ± 1.7), despite the largest 

sizes of the wound skin aperture at the upper median (14.5 ± 0.2) and pararectal 

incision (13.6 ± 0.3). 

If a good surgical actions angle with the Kocher’s incision is obtained due to 

the large size of each aperture (16.5 ± 0.2), then with the oblique intermuscular 

approach we proposed (thanks to ultrasound studies), even a small skin incision 

(7.1 ± 0.3) provided the best surgical action angle (87.6 ± 2.9). 

The depth of the wound was greatest in the upper median incision (10.7 ± 

0.4) and pararectal incision (8.8 ± 0.4), which created additional difficulties during 



cholecystectomy. The smaller depth of the wound with the Kocher’s incision (8.1 

± 0.2) and especially with the oblique intermuscular approach (6.8 ± 0.6) created 

favorable conditions for cholecystectomy. 

The data of the angle of inclination of the axis of surgical action were the 

best, i.e. closer to 90˚ with oblique intermuscular approach (86.2˚ ± 3.2˚) and the 

Kocher’s incision (79.0˚ ± 0.7˚). The sharp angle of inclination of the axis of 

surgical action at the pararectal incision (77.2˚ ± 1.0˚) and especially the upper - 

median one (57.0˚ ± 4.4˚) - naturally created worse conditions for 

cholecystectomy. 

The index of the depth of the wound was also the best with an oblique 

intermuscular incision (95.1 ± 4.5), and all other approaches (upper median, 

Kocher’s and pararectal) in terms of the index of the depth of the wound were 

significantly inferior to the oblique intermuscular approach and varied from 49.09˚ 

to 73 ,7˚ degrees. 

Studies of spatial relationships in the wound on 15 patients during the 

analysis of intermuscular, Kocher’s incision, upper median approaches: the criteria 

of the surgical action angle, the angle of inclination of the axis of surgical action, 

wound depth, wound depth index, and wound length were studied. At the same 

time, intermuscular approach at a depth of 6.8 ± 0.2, at an external aperture of 7.1 

± 0.2, the angle of inclination of the axis of the surgical action is 88.8˚ ± 0.5˚, the 

surgical action angle is 89.6˚ ± 0.4˚ at the same time, the wound depth index is 

95.8 ± 2.0, which during the surgery gave a spacious effect for the surgeon's hands. 

These data make it possible to operate with the smallest wound depth of 6.8 ± 0.2. 

With an intermuscular approach, it is possible to operate with a wound depth index 

of 95.8 ± 2.0, which became a fairly good spatial relationship for the action of the 

surgeon's hands with this approach, since the use of approach in the clinic under 

general anesthesia gives a good relaxation of muscle tissue, which limits the upper 

- median approach only for surgeries with complications in the hepatobiliary zone. 

In comparison with the upper-median approach, the sufficient dimensions of 

the external aperture, with a relatively large wound depth of 9.7 ± 0.3, with an 

external aperture of 14.0 ± 0.3, gave a small surgical action angle of 74.0˚ ± 1.5˚ , 



equal to the average angle of inclination of the axis of the surgical action 67.1˚ ± 

0.7˚ - at the same time, the index of the depth of the wound is 68.4  1.9, which 

characterizes the upper - median approach from the negative side as not providing 

good, stable conditions in the wound, which became with this approach not a good 

enough spatial relationship for the action of the surgeon's hands. 

Kocher's incision with an external wound aperture of 14.2 ± 0.2, a wound 

depth of 8.0 ± 0.2, with an angle of inclination of the surgical action axis of 81.2˚ ± 

0.4˚, which was not a sufficiently good spatial relationship with this approach for 

the action of the surgeon's hands. 

The study and development of intermuscular approach on cadaveric material 

and in the clinic showed the parameters of the spatial relationship, the 

minilaparotomy intermuscular incision with the length of the wound from (7.1 ± 

0.3, and 7.1 ± 0.2) and the angle of inclination of the surgical action axis from ( 

86.2˚ ± 3.2˚ and 88.8˚ ± 0.5˚) and the surgical action angle (87.6˚ ± 2.9˚ and 89.6˚ 

± 0.4˚) can be freely manipulated in hepatobiliary zone, and the depth of the 

wound (6.9 ± 0.2 and 7.1 ± 0.2) allows surgeons to remove the gallbladder from 

the neck without technical difficulties. 

Thus, the widespread introduction of preoperative diagnostics with the help 

of ultrasound, mandatory EGD (to exclude pathology of the stomach, 12 - colon), 

endobiliary diagnostics and correction of pathology of the biliodigestive system, if 

necessary, laparoscopic verification, put before the surgeon a simplified task: 

cholecystectomy, which allows to avoid in case of open CCY, from traumatic 

median laparotomies (incision of uncertainty), wide subcostal oblique incisions, 

and to switch to gentle minilaparotomy approaches. 

 

 

 

 

 

 

 

 

 

 



SUMMARY 

 

 
1. Modern possibilities of preoperative diagnosis and correction of 

pathology of the biliary system allows the surgeon in cholecystitis to limit himself 

to cholecystectomy with sparing methods, including an oblique intermuscular 

mini-approach in the right hypochondrium. 

2. Ultrasound determination of the syntopia of the gallbladder and its neck 

allows for an intermuscular mini-approach with preservation of the vascular and 

nervous structures formed in such a way that the center of the incision falls on the 

marked point of the smallest location of the gallbladder neck. 

3. The study of spatial relations in the clinic and on cadaver material showed 

that with intermuscular minilaparotomy approach, these parameters are not 

inferior, but in a number of indicators (the smallest depth of the wound, and its 

index, surgical action angle) are superior to Kocher’s incisions and median 

laparotomy. 

4 The introduction of the developed intermuscular approach in patients with 

cholecystitis made it possible to reduce the traumatic nature of the surgery, the 

number of intra- and early postoperative complications, the time of stay in the 

clinic (more than twice), early rehabilitation, sharply reduce the number of 

postoperative ventral hernias, and improve the quality of life of patients.  

 

 

 

 

 



PRACTICAL RECOMMENDATIONS 

 

1. To reduce intra- and early postoperative complications, the traumatic 

nature of the surgical intervention, as well as to reduce postoperative ventral 

hernias after cholecystectomy, we recommend an intermuscular sparing 

minilaparotomy approach in the right hypochondrium (oblique or costolumbar). 

2. In order to optimize approach, it is necessary to mark on the skin the point 

of the lowest location of the gallbladder neck, which will be the center of the 

incision. 

3. Visually controlled preservation of subcutaneous vascular-nervous 

formations and blunt thinning of muscles along the course of their fibers make it 

possible to easily restore the structure and sharply reduce the number of 

postoperative ventral hernias. 

     4. Median approach can be used for biliary peritonitis, cholecysto-

pancreatitis, as well as the need for simultaneous surgeries. 
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