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Abstract. For clinical surgery, a method for preventing the development of disorders of aero- and 

hemostasis has been improved, which provides for a two-component strengthening of the zone of 

resected lung tissue by local application of a hemostatic agent with the formation of a sealed film with 

subsequent fixation of the parietal pleural leaf to it. It has been proven in clinical practice that the 

proposed method of preventing the development of disorders of aero- and hemostasis through the use 

of a hemostatic agent provides a stable tightness of the surface of the resected lung tissue, and fixation 

of the parietal pleura to this zone contributes to its additional strengthening. It was also determined 

that the proposed method can significantly reduce the risk of complications after resection operations 

on the lungs, including failure of aero- and hemostasis, reduce the need for repeated open or minimally 

invasive interventions, as well as the timing of drainage and the duration of postoperative hospital 

rehabilitation. 

 

The relevance of the problem. Failure of aerostasis (air 

leaks) or alveolar-pleural fistulas, as well as problems 

with hemostasis remain a problem for modern thoracic 

surgery and one of the most common complications after 

lung resection [2]. The frequency of air leakage after 

lung resection in the literature varies from 20 to 33% [3].  

Despite advances in surgical technologies and methods, 

this complication is the main cause of the development 

of empyema, pneumonia, prolonged drainage and 

hospitalization, as well as unsatisfactory outcomes of 

surgery [1, 8, 11]. At the same time, the mortality rate for 

the failure of aerostasis is 1-12% [9]. 

Another of the unresolved issues of lung surgery is the 

problem of effective and persistent hemostasis from 

damaged lung tissue, which also causes the risk of 

complications during and after surgery [10]. In the 

structure of the causes of all repeated interventions after 

lung surgery, bleeding accounts for more than 80% of 

cases [7]. 

Most air leaks are eliminated by themselves within 5 

days after surgery and are treated by drainage [4]. 

However, according to other opinions, any air leak 

should be considered as a surgical complication, and not 

just lasting seven days or more [8]. 

Various devices (coagulators, mechanical clippers) are 

used to prevent the development of insolvency in aero- 

and hemostasis, which are ineffective in the presence of 

an extensive bleeding surface. Another method of 

reducing the risk of these complications is the use of 

various implants that are applied and fixed to the surface 

of the lungs [5]. At the same time, indications for the use 

of surgical sealants are contradictory. Some studies have 

revealed a statistically significant reduction in the length 

of hospital stay when using them due to a reduction in 

postoperative air leakage and drainage time [6]. Other 

authors believe that such sealants are a potential medium 

for bacterial growth and can increase the frequency of 

postoperative infections [10].  

Against this background, the development of new 

technologies for the use of various coatings in lung 

surgery remains a controversial issue. The search 

continues for new biological sealants and synthetic 

agents that will be safe when used in patients to seal lung 

tissue. In turn, the sealants used should be effective in 
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terms of the development of complications compared to 

standard closure methods, and should lead to both an 

improvement in surgical results and a reduction in costs 

associated with a long stay in the hospital. It is equally 

important that the coatings being developed should have 

biodegradable properties and be completely reabsorbed 

from the surface of the lungs within 14 days after 

surgery. 

The analysis of the literature shows that, despite 

significant progress in the prevention of the development 

of prolonged air leakage and persistent hemostasis in 

lung resection surgery, there are still controversial issues 

of choosing the optimal coating, which on the one hand 

would provide high-quality aero- and hemostasis, and on 

the other hand, would not cause local inflammatory 

reactions in response to the implantation of a foreign 

body, that is, it should have a rapid resorptive effect. 

Material and methods of research. Clinical studies 

were conducted among patients operated on during the 

period from 2019 to May 2023, the material was 

accumulated in the Khorezm Regional Multidisciplinary 

Medical Center. There were a total of 122 patients with 

various benign lung pathology who underwent resection 

interventions. In the main group of 58 patients (2022-

2023), after the resection stage of lung surgery, the 

proposed method was applied using the domestic 

hemostatic agent Hemoben to achieve stable aero- and 

hemostasis. The comparison group included 64 patients 

(2019-2021) who were comparable in gender, age, 

pathology and other objective criteria, and aero- and 

hemostasis was achieved by traditional versions of 

surgical aids. 

The ratio of men and women was virtually equal. In the 

age aspect, the largest number of patients were aged 20-

44 years – 38 (59.4%) in the comparison group and 32 

(55.2%) in the main group, persons aged 45-59 years were 

19 (29.7%) and 17 (29.3%), respectively. 

Among the etiological diseases that caused the marginal 

resection of the lung in most cases in both groups was 

echinococcosis – 38 (59.4%) cases in the comparison 

group and 34 (58.6%) in the main group. Boulez disease 

was noted in 16 (25%) and 15 (25.9%) cases, 

respectively, bronchiectatic disease – 5 (7.8% and 5 

(8.6%), as well as lung abscess – 5 (7.8% and 4 (6.9%) 

patients. All patients were operated on as planned. 

Patients' complaints did not always reflect the specific 

nature of the disease and were quite diverse. Among the 

main complaints were chest pains (in 26 (40.6%) patients 

in the comparison group and 24 (41.4%) in the main 

group), general weakness (in 45 (70.3%) and 39 (67.2%) 

patients), dry cough (in 18 (28.1%) and 14 (24.1%) of 

patients, respectively), cough with discharge of mucosal 

sputum (in 11 (17.2%) and 13 (22.4%) patients), purulent 

sputum (in 9 (14.1%) and 11 (19%) patients), fever (in 9 

(14.1%) and 10 (17.2%) patients. 

All patients were operated on as planned, as indicated 

above, the volume of the operation corresponded to the 

marginal resection of the lung. According to all the 

necessary parameters, the study groups were 

comparable, including a complex of preoperative 

examination and postoperative management. 

The program of postoperative rehabilitation included 

restorative, anti-inflammatory, broncholytic, 

desensitizing, antibacterial and analgesic therapy. 

The task of the new method is to develop a technique for 

reliable aero- and hemostasis after resection operations 

on the lungs, while inexpensive and easy to perform. 

The task is solved by the fact that the method of hemo- 

and aerostasis in lung surgery includes lung resection, 

application of "HEMOBEN" powder to the wound 

surface of the lung by insufflation at the rate of 200 

micrograms of powder per 10 cm2 of the wound surface 

of the lung, then after 2-3 minutes the excess powder 

composition is removed by washing with an antiseptic jet 

for 5 seconds, after which it is repeated the specified 

powdered Hemoben composition is applied at the rate of 

100 micrograms of powder per 10 cm2 of the lung 

parenchyma with the expansion of the powder spraying 

zone in all directions by 1.5-2.0 cm from the edge of the 

primary treated surface, then a free flap of the parietal 

pleura is applied to the treated surface and tightly pressed 

for 2 minutes and the operation is completed in the 

conventional manner. 

To implement the described method, a domestic 

bioabsorbable surgical hemostatic agent was used from a 

composite polymer material from cotton cellulose 

derivatives "HEMOBEN", developed at the "Republican 

Specialized Scientific and Practical Medical Center of 

Surgery named after Academician V.Vakhidov", for 

which the patent "Bioabsorbable surgical Hemostatic 

agent" of the Intellectual Property Agency of the 

Republic of Uzbekistan was obtained. Local production 

and the low price of the drug ensures its availability for 

medical and preventive institutions and for a wide 

segment of the population. 
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Results and discussion. After performing the main stage 

of marginal resection of the lung intraoperatively, when 

checking for tightness, only 38.5% (in both groups, 47 out 

of 122 patients) of cases had high-quality aero- and 

hemostasis, in turn, 61.5% (in both groups, 75 out of 122 

patients) showed inconsistency for these factors, 

including 24.6% (30 patients) - inadequate hemostasis, 

18.0% (22 patients) - inadequate aerostasis and 18.9% (23 

patients) have a combination of these complications. The 

introduction of a new method of local application of 

hemostatic Hemoben after performing the main stage of 

lung resection allowed to increase the effectiveness of 

aero- and hemostasis from 40.6% (in 25 out of 64 patients 

in the comparison group) to 87.9% (in 51 out of 58 

patients in the main group), which in turn reduced the 

need for additional stitching lung tissue from 59.4% (in 

38 patients in the comparison group) to 12.1% (in 7 of 58 

patients in the main group; χ2=31.022; df=2; p<0.001), 

while repeated application of a hemostatic agent with 

fixation over the resected surface of a light leaf of the 

parietal pleura intraoperatively ensured 100% quality of 

the achieved aero- and hemostasis. 

 In the early postoperative period, various 

complications developed in 10 (15.6%) patients in the 

comparison group and 2 (3.4%) in the main group (Table 

1). 

 

Table 1 Frequency of postoperative complications in comparison groups 

Complication 
Comparison Group Main group 

аbs. % аbs. % 

Violation of aerostasis (drainage discharge) 2 3,1%   0,0% 

Violation of aerostasis (pneumothorax) 3 4,7%   0,0% 

Violation of hemostasis 6 9,4% 1 1,7% 

Empyema of the pleura 2 3,1%   0,0% 

Clouded pleurisy 1 1,6% 1 1,7% 

Suppuration of a postoperative wound 2 3,1% 1 1,7% 

Patients with complications 10 15,6% 2 3,4% 

Patients without complications 54 84,4% 56 96,6% 

Criterion χ2  χ2=5,087; df=1; p=0,025 

 

Complications were resolved conservatively in 3 (4.7%) 

patients in the comparison group and 1 (1.7%) in the main 

group. Also in the comparison group, retoracotomy was 

performed on day 2 in 1 (1.6%) patient, pleural cavity 

drainage due to pneumothorax in 2 (3.1%), and in 3 

(4.7%) patients, prolonged pleural drainage was required. 

Thus, even under the condition of verified 

intraoperatively adequate aero- and hemostasis, in the 

early postoperative period, in 7.7% of cases in the control 

group (out of 26 patients, 1 had a hemostasis disorder and 

a combination of aero- and hemostasis disorders in 

another 1 patient), the development of these 

complications was noted, while in the main group, the use 

of the new method allowed in 100% of cases, to achieve 

the absence of this risk (χ2=1.687; df=1; p=0.194). In 

turn, among patients with intraoperative use of additional 

stitching of lung tissue in the early period after surgery, 

the use of a new method of strengthening the resected 

surface of lung tissue reduced the incidence of aero- and 

hemostasis disorders from 18.4% (in 7 (3 - hemostasis; 3 

– aerostasis; 1 – combination of aero- and hemostasis 

disorders) from 38 patients in the comparison group) up 

to 2.7% (in 1 (hemostasis) of 37 patients in the main 

group; χ2=4,861; df=1; p=0.028) (Fig. 1). 
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Adequate aero- and hemostasis was determined intraoperatively *

 
Intraoperatively, additional stitching was required ** 

 
 

Note: * - in the main group - after the main stage and the first stage of the new method; ** - in the main group after stitching 

the lung tissue and performing the final stage of the new method 

Fig. 1. Postoperative state of aero- and hemostasis depending on the intraoperative picture after the main stage of 

the operation 

 

(additional stitching of lung tissue) 

Accordingly, the severity of the course of the 

postoperative period, the need to resolve complications 

during their development, significantly different drainage 

periods and the hospital period of postoperative 

rehabilitation were obtained in the comparison groups. 

Early drainage removal was performed in 40 (62.5%) 

patients in the comparison group and 48 (82.8%) patients 

in the main group. Drainage removal within 4-5 days after 

surgery was performed in 15 (23.4%) and 8 (13.8%) 

patients, respectively, longer drainage of the pleural 

cavity (more than 5 days) was in 9 (14.1%) patients in the 

comparison group and only 2 (3.4%) in the main group 

(χ2=7,034; df=2; p=0.030) (Table 2). 
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Table 2 Timing of drainage removal after surgery 

Days 

Comparison Group Main group 

аbs. % аbs. % 

2-3 days 40 62,5% 48 82,8% 

4-5 days 15 23,4% 8 13,8% 

More than 5 days 9 14,1% 2 3,4% 

Total 64 100,0% 58 100,0% 

Criteria χ2 χ2=7,034; df=2; p=0,030 

 

The duration of postoperative hospital rehabilitation in 38 

(59.4%) patients in the comparison group and 46 (79.3%) 

patients in the main group ranged from 5 to 7 days. On 8-

10 days, 19 (29.7%) and 11 (19%) patients were 

discharged, respectively, and there was a longer 

hospitalization (more than 10 days) in 7 (10.9%) patients 

in the comparison group and only 1 (1.7%) in the main 

group (χ2=7,117; df=2; p=0.029) (Table 3). The average 

drainage time in the comparison group was 3.9±2.5 days, 

while in the main group they decreased to 2.9±1.2 days 

(t=2.79; p<0.05). The duration of postoperative 

rehabilitation in the clinic was 7.7±2.7 days in the 

comparison group and 6.3±1.6 days in the main group 

(t=3.53; p<0.05) (Fig. 2). 

Table 3 Duration of the postoperative stage 

Number of days 

Comparison Group Main group 

аbs. % аbs. % 

5-7 days 38 59,4% 46 79,3% 

8-10 days 19 29,7% 11 19,0% 

11 days or more 7 10,9% 1 1,7% 

Total 64 100,0% 58 100,0% 

Criteria χ2 χ2=7,117; df=2; p=0,029 
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Fig. 2. Average duration of drainage and postoperative stage (days; M±σ) 

 

In general, by groups, the use of a new method of hemo- 

and aerostasis in lung surgery provided a significant 

reduction in the risk of developing these complications in 

the early postoperative period. In general, the incidence 

of complications decreased from 15.6% (in 10 of 64 

patients in the comparison group) to 3.4% (in 2 of 58 

patients in the main group; χ2=5.087; df=1; p=0.025), 

among which the impairment of the viability of aero- and 

hemostasis decreased from 14.1% (in 9 patients in the 

comparison group) to 1.7% (1 patient in the main group), 

respectively, this reduced the need for conservative 

resolution of complications from 9.4% (in 6 patients in 

the comparison group) to 1.7% (in 1 in the main group), 

as well as completely leveling the risk of repeated 

interventions (4.7% in the group comparison; χ2=6,327; 

df=1; p=0.043). Reducing the risk of postoperative 

complications allowed to reduce the duration of drainage 

from 3.9±2.5 days in the comparison group to 2.9±1.2 

days in the main group (t=2.79; p<0.05), as well as the 

duration of postoperative hospital rehabilitation from 

7.7±2.7 to 6.3±1.6 days (t=3.53; p<0.05). 

 

Conclusions. 

1. The introduction of a new method of local 

application of hemostatic Hemoben after 

performing the main stage of marginal resection of 

the lung allowed to increase the intraoperative 

efficacy of aero- and hemostasis from 40.6% to 

87.9%, which reduced the need for additional 

stitching of lung tissue from 59.4% to 12.1% 

(p<0.001), while repeated application of hemostatic 

means with fixation on top of the resected surface 

of the lung leaf of the parietal pleura were 

characterized by 100% adequate aero- and 

hemostasis. 

2. Even under the condition of verified 

intraoperatively adequate aero- and hemostasis, in 

the early postoperative period, the development of 

these complications was noted in 7.7% of cases in 

the comparison group, while in the main group, the 

use of the new method allowed in 100% of cases to 

achieve the absence of this risk (p=0.194), in turn, 

among patients with intraoperative the use of 

additional stitching of lung tissue in the early period 

after surgery, the use of a new method of 

strengthening the resected surface of lung tissue 

made it possible to reduce the incidence of aero- 

and hemostasis disorders from 18.4% to 2.7% 

(p=0.028). 

3. In general, the use of a new method of hemostasis 

and aerostasis in lung surgery provided a reduction 

in the frequency of postoperative complications 

from 15.6% to 3.4% (p=0.025), including the 

failure of aero- and hemostasis from 14.1% to 

1.7%, which reduced the need for conservative 

resolution of complications from 9.4% to 1.7%, as 

well as to level the risk of repeated interventions 

(from 4.7%; p= 0.043), to reduce the duration of 

3.9

7.7

2.9

6.3

0

2

4

6

8

10

Duration of drainage Duration of the postoperative stage

D
a
y

Comparison Group Main group

t=3,53; p<0,05

t=2,79; p<0,05

http://www.jchr.org/


 
 

 

1776 

Journal of Chemical Health Risks 
www.jchr.org 

JCHR (2023) 13(4), 1770-1776 | ISSN:2251-6727 

drainage from 3.9 ± 2.5 to 2.9± 1.2 days (p< 0.05) 

and the duration of postoperative hospital 

rehabilitation from 7.7± 2.7 to 6.3± 1.6 days (p< 

0.05). 
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