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Introduction
Recently in Russia as well as in many other countries the number of patients with the progressive form of lung tuberculosis leading to a lethal outcome has been increased. One of the reasons of the situation is that frequency of cases caused by drug-resistant strains of tuberculosis mycobacteria is increasing. The treatment of such cases is rather difficult and ineffective; the patients often continue to be bacteria-discharging and keep destructive alterations in lungs for a long time. In these conditions the role of non-medicated slightly invasive methods of treatment, e.g. artificial pneumothorax, is growing. However, there are some contraindications for the treatment of artificial pneumothorax: acute progressive forms of lung tuberculosis (caseative pneumonia and fibrous cavernous lung tuberculosis), bronchial tuberculosis, exudative pleurisy, pleural empyema, complete obliteration of pleural cavity, impairment of blood clotting, acute coronary pathology. According to some authors the common complication of ineffective artificial pneumothorax in patients with lung tuberculosis is pleural empyema.
Lung hemorrhage is a severe, often fatal complication of different diseases. Some clinicists are for conservative therapy of lung hemorrhage, others for surgical methods of treatment. There exists an opinion that the common haemostatic therapy is effective only for hemorrhages of diapedetic character (hemoptysis) and slight hemorrhages. But the effectiveness of this therapy at medium and severe recurrent hemorrhages is rather doubtful.

One of the main causes that significantly worsen the state of patients with lung hemorrhage is the blood asphyxia with developing of hemaspiration pneumonia. It can often cause death. In most cases asphyxic hemorrhage does not appear immediately but usually it is the last stage of various lung hemorrhages lasting hours or days. At the same time the endovascular occlusion of bronchus arteries is not an available method for the most clinics because of the high cost of equipment.

The unanimous opinion of all researches is that the bronchial fistula and post-operative pleural empyema are the most frequent and severe complications in thoracic surgery resulting the operation outcomes and follow-ups and more often the patient’s life. The presence of bronchial fistula interferes the process of making vacuum necessary for lung straightening. Thus, it makes the treatment of pleural empyema difficult and empyema cavity sanation impossible to be done. Surgical procedures which eliminate empyema cavity are characterized by traumatism, frequent post-operative complications, recanalization of bronchopleural fistula and tuberculosis reactivation. Early and effective close of bronchopleural fistula is the indispensable condition of the successful treatment of pleural empyema and complete lung straightening because it makes us avoid the second surgical procedure.
The Appliance for the Valve Bronchial Blockage Setting
The new method of treatment lung tuberculosis and its complications by means of endobronchial opposite valve was worked out by us (fig.1).
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Fig. 1. The outward appearance of endobronchial valves.
The novelty of the method of lung tuberculosis (including drug resistant forms) is the formation of the therapeutic hypoventilation at a damaged lung area when drainage function of a blocked bronchus and destruction cavity is preserved. A valve is made of a rubber compound (registration certificate № FC 01032006/5025-06 of December 21, 2006) which is indifferent to a human organism and looks like a hollow cylinder (fig.2). The internal valve opening has a round smooth shape on the one side, and on the other it is made as a collapsible petal-like valve which is blocked by excess outer pressure and its own elastic properties of the material it is made of. Two thirds of the outer surface of a valve consists of the thin plate radial petals for its fixation in a bronchus. The valve setting is made with both rigid bronchoscope and bronchofiberscope. The size of the valve depends on the localization of tuberculosis process and the diameter of the draining bronchus where it is set into (lobar, segmental, subsegmental), and it must be 1,2 -1,5 times larger than the diameter of the bronchial lumen. The valve makes air, sputum and other bronchial content be released from the damaged area with expiration and cough. In addition, there is no returning of air to the damaged lung area, thus the condition of the therapeutic hypoventilation and atelectasis of lung tissue is gradually attained (fig.3).
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Fig. 2. The scheme of the endobronchial valve.


1. Hollow cylinder.


2. Internal valve opening.


3. The bridge for holding a valve.


4. Radial petals for fixing a valve in a bronchus.


5. Collapsible petal-like valve.
[image: image3.jpg]




Fig. 3. The mechanism of endobronchial valve functioning.


1. During expiration.


2. During inspiration.
The Principle of the Valve Bronchial Blockage Setting
The setting of an endobronchial blockage is carried out under general or local anesthesia. After examination and sanation of a bronchial tree, the diameter of a bronchial orifice for a valve to be set into is estimated. Bronchoscope is removed and a valve of a certain size is set on its distal end; the end of a bronchoscope is primarily lubricated with glycerin (fig.4).
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Fig. 4. Endobronchial valve is set on the end of the bronchofiberscope.
A valve is set in a position with the best observation of surrounding area. If a combined bronchoscopy is used then a valve lubricated with glycerin is carried to the setting place through the cone of the rigid bronchoscope. In case of local anesthesia, a valve set on the bronchofiberscope is carried through the oral blocker, oral cavity, pharynx cavity. At a deep breath a valve is carried through the fissure of glottis to the trachea and the blocked bronchus (fig. 5,6,7).
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Fig. 5. The endobronchial valve is carried to the setting place.
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Fig. 6. Fixing of the endobronchial valve in a blocked bronchus.
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Fig. 7. Endophoto. The bronchofiberscope observations while the endobronchial valve is being set. 
The orifice of the left upper lobar bronchus.
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Fig. 8. Endophoto. The bronchofiberscope observation while the endobronchial valve is being set into the orifice of the left upper lobar bronchus. The orifices of the distal located bronchi are seen.
It’s important to set a valve so that the orifice lumens of the distal bronchi can be seen not to be obtureted (fig.8). Then the fiberscope is removed from the valve when the latter is still held in a bronchus with the help of biopsy forceps. The forceps are opened and removed from the valve (with the visual control). An endoscopist asks a patient to cough thus estimating the reliability of the valve’s band in a bronchus and its function. When coughing the valve’s petal is seen to be opening and let the air out (fig. 9). This way the setting procedure is over and fiberscope is removed.
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Fig. 9. The endobronchial valve is set into the upper lobar bronchus.
The X-ray of the chest at frontal and lateral view is made for controlling the effectiveness of the valve bronchial blockage. The X-ray is made next day and then by indications.
Indications and Contradictions

for the Valve Bronchial Blockage Setting 
Indications

I. Treatment of lung tuberculosis:

1. Infiltrated tuberculosis.

2. Fiber cavernous tuberculosis.

3. Drug resistance of tuberculosis mycobacteria.

4. Acute tuberculosis.

5. Relapses and exacerbations of tuberculosis.

6. Constant bacteria-discharging.
 
7. Poor tolerance of medicines from tuberculosis.

8. Age.

9. Associated pathology (pancreatic diabetes, stomach and duodenum ulcer, liver


and kidney diseases, HIV).
II. Treatment of lung tuberculosis complications:

1. Lung hemorrhage.

2. Bronchopleural fistula.

3. Spontaneous pneumothorax.
Contradictions in uncomplicated lung tuberculosis:

1. Diffuse purulent bronchitis.

2. Draining purulent bronchitis of a blocked bronchus.

The characteristics of the patients


To the present day about 600 patients with destructive lung tuberculosis were set the valve bronchial blockage. 49 patients with the indication for setting the valve bronchus blockage had lung hemorrhage, 38 – bronchopleural fistula, 44 – drug resistant tuberculosis and others had various forms of destructive tuberculosis.

The Results of the Valve Bronchial Blockage Setting in Patients 
with the Extensive Lung Tuberculosis with Hemorrhage 
(our own research)


The results of the treatment of 102 patients with lung hemorrhage were analyzed. The reason of the hemorrhage in 59 (57,8%) patients was fiber cavernous lung tuberculosis, in 31 (30,55) – infiltrated tuberculosis with a breakdown , in 5 (4,9%) – tuberculoma with a breakdown, in 2 (1,9%) - caseative pneumonia.

One-way tuberculosis was revealed in 54 (52,9%) patients, bilateral tuberculosis – in 48 (47,1%) patients. 82 (80,4%) patients had the obsemination phase.
35 (34,3%) patients had other complications of lung tuberculosis (pneumothorax – 2 (2%) patients, empyema of pleural cavity – 2 (2%), cor pulmonale – 31 (30,3%) patients).
76 (74,5%) patients were bacteria-discharging. Drug-resistant tuberculosis was revealed in 28 (27,5%) patients, 39 (38,2%) having multiple drug resistance.
Bronchogenic dissemination was noted in 82 (80,4%) patients. 39 (38,2%) patients had stage I hemorrhages (by classification of Struchkov et al., 1985), 41 (40,2%) patients had stage II hemorrhages and 22 (21,6%) – stage III hemorrhages.

49 (48,0%) out of 102 analyzed patients were set the valve bronchial blockage in a complex treatment of extensive lung tuberculosis with hemorrhage and bronchial dissemination (the basic group). The temporary bronchus occlusion by a foam rubber obturator saturated with antibiotics was made to 53 (52,0%) patients (contrast group). Both groups had the same sex and age, long-standing and extensive pathological processes, forms of lung tuberculosis, severity of condition, volume of hemorrhage and the character of the performed operations.

The duration of occlusion in the basic group was on average 218,7±98,3 days, the maximum time being 515 days. The duration of the occlusion in the contrast group was 9,3±6,4 and 30 days. The average time of occlusion in the basic group was 23,5 times higher than in the contrast one (P<0,05). The increasing of occlusion time on the background of hypoventilation and atelectasis of the blocked part of a lung allows to attain stabilization during the tuberculosis process and to stop lung hemorrhage more effective.
The criteria for removing the blockage were the effective stoppage of lung hemorrhage as well as arising complications connected with the bronchus occlusion.

In comparing the results of the temporary bronchi occlusion it was found that 16 (32,7%) patients from the basic group had various complications and there were 46 (86,8%) patients with complications from the contrast group. It’s 2,9 times higher than the index of the basic group (P<0.001). There appeared the obturating purulent endobronchitis and the increase of the destruction in the blocked part of the lung in 34 (64,2%) patients of the contrast group. It caused the removing of the obturator. That complication appeared only in 5 (10,2%) patients of the basic group where the opposite endobronchial valve with the preserved drained function of the blocked bronchus was used. That is 6,3 times lower than in the contrast group (P<0,001). 12 (11,8%) patients had decubital ulcers of the bronchi mucous and the enlargement of granulaton tissue in the valve area. This complication was found in 9 (17,0%) patients of the contrast group and 3 (4,1%) patients of the basic group where an endobronchial valve was placed in a bronchial tree for more than 368 days (P<0,05). 5 patients were noted to have the enlargement of a foam rubber obturator which was located in a bronchial tree for more than 14 days and there were some difficulties at removing the obturator.
In the process of complex treatment the termination of bacteria-discharging was noted in 20 (19,6%) patients of the basic group, being 7,6 times higher than in the contrast group (3 (5,7%) patients in the contrast group) (P<0,001).
The most severe complication was hemoaspirating pneumonia which occurred in 20 (19,6%) patients, 3 (6,1%) patients being in the basic group and 17 (32,0%) in the contrast group (5,2 times higher than in the basic group) (P<0,01).
The negative roentgenological dynamics (the increase of infiltration, appearing of new foci and destruction cavities) was noted in 9 (18,4%) patients in the basic group and 29 (54,7%) in the contrast group (3,2 times higher than in the basic group) (P<0,001).
The positive roentgenological dynamics (the decrease and resorption of foci and infiltration, decrease and closing of destruction cavities in lungs) was noted in 28 (57,1%) patients in the basic group and 8 (15,1%) in the contrast group (3,7 times higher than in the basic group) (P<0,001).

The symptoms of lung hemorrhage after the temporary bronchus occlusion appeared in 26 (25,5%) patients (6 (12,2%) in the basic group and 20 (37,7%) in the contrast group). That caused the necessity of another emergent bronchoscopy in the contrast group 3,1 times more often than in the basic group (P<0,001). 
After blockage removing the recurrence of lung hemorrhage was noted in 9 (17,0%) patients (1 (2,0%) in the basic group and 8 (15,1%) in the contrast group, that was 7,6 times higher than in the basic one) (P<0,001).

By urgent indications two operations (4,1%) were performed in the basic group and 16 ones (30,2%) in the contrast group, that was 7,4 times higher than in the basic group (P<0,001). Lethality after urgent operations in the contrast group made up 12,5% (2 patients). There were no lethal outcomes in the basic group.
Lethality made up 18,6% in both cases. At the stage of stationary treatment 3 (6,1%) patients died in the basic group and 16 (30,2%) in the contrast group (P<0,01).

Thus, the endobronchial valve setting is effective for the termination of lung hemorrhage in lung tuberculosis. The forming of a long-term therapeutic hypoventilation and atelectasis at a damaged lung area with an endobronchial valve contributes the stabilization and regression of the tuberculosis process, prophylaxis of blood asphyxia and recurrence of lung hemorrhage.

The Results of the Valve Bronchial Blockage Setting

in Bronchial Fistula 
(our own research)

The results of the treatment of 78 patients operated for destructive lung tuberculosis were analyzed. The basic group contained 36 (46,1%) patients who were set the valve bronchial blockage made by us. The contrast group contained 42 (53,8%) patients treated with traditional methods: puncture, drainage of pleural cavity, occlusion of fistular bronchus by foam rubber obturator saturated with antibiotics. The analyzed groups of patients had similar sex, age, forms and complications of lung tuberculosis, associated pathology and the character of the performed operations.
22 (61,1%) patients of the basic group and 26 (61,9%) patients of the contrast group had fiber cavernous tuberculosis. Lung tuberculomas were found in 13 (36,1%) patients of the basic group and 14 (33,3%) patients of the contrast group. Cirrhotic tuberculosis was noted in 1 (2,8%) patient of the basic group and 7 (16,7%) patients of the contrast group.
The damage of both lungs was found in 17 (47,2%) patients in the basic group and 7 (16,7%) in the contrast one (P<0,01).
26 (72,2%) patients in the basic group and 28 (66,6%) in the contrast one were bacteria-discharging, it being maintained before the operation in 15 (41,7%) patients in the basic group and 13 (30,9%) in the contrast one.
Table 1. The lung resection extent in the analyzed patients.
	Extent of the Operation
	Basic group
	Contrast group
	P

	
	Abs.
	%
	Abs.
	%
	

	Lobectomy
	11
	30,6
	11
	26,2
	>0,5

	Segmental resection
	16
	44,4
	21
	50,0
	>0,5

	Combined resection
	9
	25,0
	10
	23,8
	>0,5

	Total
	36
	100,0
	42
	100,0
	


Various operations for lung tuberculosis were performed to all patients (Table 1). Superior lobectomy was performed to 11 (30.6%) patients in the basic group and 11 (26,1%) in the contrast one. Segmental resections were performed to 16 (44,4%) patients in the basic group and 21 (50,0%) in the contrast one. Combined lung resections were performed to 9 (25,0%) patients in the basic group and 10 (23,8%) in the contrast group.
The puncture of the postresectional empyema and the residual cavity with its following drainage was performed to all patients of both groups for eliminating complications. The drainage was combined to the active aspiration with a daily pleural cavity lavage with the antiseptic and antibiotic solutions.
The guarantee for successive application of the temporary fistular bronchus occlusion method is its effective visualization. The traditional method of dye injecting into the residual pleural cavity for fistula detecting isn’t always informative, especially at the small fistular opening and the absence of fluid pressure in the pleural cavity. We developed the method of fistula visualization by means of the transthoracic injecting of the mixture (3% hydrogen peroxide solution with 1% brilliant green solution ratio of 10:1) into empyema cavity (certificate №2173098 of September 10,2001). When foaming, such solution increases pressure in the cavity and provides the access of the dye into the fistular bronchus that is controlled through the bronchofiberscope (fig.10).
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Fig.10. Visualization of bronchopleural fistula with a foamed dye.
In valvular fistula mechanism when the air can enter only the pleural cavity we use Bobrov jar with the watery fold for detecting fistular bronchus (fig.11). Drainage is set to the tube, the internal opening of which is placed into the fluid, and the second tube is set to the active aspiration with the pressure of 0,2 atmosphere (air vesicles are seen to be discharged from the drainage). At searching valvular bronchial blockage it can be seen that the intensity of air-discharging with the help of drainage is changing. The stoppage of discharging of the air vesicles and the hermitism appearing verifies the correct occlusion of fistular bronchus. The advantage of these methods for the diagnostics of bronchopleural fistula is the opportunity to perform them with the local anesthesia.
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Fig. 11. Drainage system appliance for investigative bronchial blockage.
Bronchial fistula of lobar bronchus was found in 1 (2,8%) patient in the basic group and 1 (2,4%) in the contrast group. Bronchial fistula of segmental bronchi was found in 19 (52,8%) patients in the basic group and 15 (35,7%) in the contrast group. Bronchial fistulae of the small bronchi were found in 16 (44,4%) patients in the basic group and 26 (61,9%) in the contrast group (Table 2).
Table 2. Patients’ distribution according to the bronchial blockage localization.
	Fistula localization
	Basic group
	Contrast group
	P

	
	Abs.
	%
	Abs.
	%
	

	Lobar bronchi
	1
	2,8
	1
	2,4
	<0,5

	Segmental bronchi
	19
	52,8
	15
	35,7
	<0,25

	Small bronchi
	16
	44,4
	26
	61,9
	<0,1

	Total
	36
	100,0
	42
	100,0
	


Valvular bronchial blockage of a bronchial fistula was performed to the patients of the basic group after determining the bronchial fistula localization. For the elimination of the bronchial fistula 29 (80,6%) patients needed a single bronchial blockage, 7 (19,4%) needed a double blockage. Not being found during the first bronchoscopy, bronchial fistula from another bronchus was detected in 2 (5,6%) patients at the second manipulation.
14 (38,9%) patients were set the valvular bronchial blockage in 10 days after the operation, 18 (50%) patients up to 20 days and 4 (11,1%) over 20 days.
In the basic group the valvular bronchial blockage of the segmental bronchi was setto 25 (69,4%) patients, the blockage of the lobar bronchi – to 11 (30,6%) patients. The valve was located in the bronchus from 10 to 66 days depending on the dynamics of the residual cavity closing and the general condition of the patient. The average time for the bronchial blockage was 32,0±4,3 days.
Together with the postresectional empyema the patients of the contrast group were made the temporary bronchial occlusion with a foam rubber obturator. The obturator was applied to 14 (40,5%) patients once, 25 (59,5%) patients underwent this procedure twice. After operation 16 (38,1%) patients were made the temporary occlusion in a period from 1 to 10 days, 14 (33,3%) patients - from 11 to 20 days and 12 (28,6%) patients – over 20 days. The obturator was placed in the bronchus from 7 to 30 days depending on the general condition of the patient and the time of local complication development in the temporary bronchial occlusion (the average time of occlusion was 18,0±3.8 days).
After the temporary bronchial occlusion with a foam rubber obturator 36 (85,7%) patients in the contrast group had such complications as purulent bronchitis and dicubital ulcers in the obturator location with the enlargement of pathological granulations. In the basic group 1 (2,8%) patient had the enlargement of pathological granulations in the valve location. 
In the basic group 2 (5,6%) patients required operations for the elimination of empyema in the residual cavity. In the contrast group 13 (30,9%) patients required such operations (Table 3).
Table 3. The ratio of the operative and conservative methods of patients’ treatment

in the compared groups.
	Method of treatment
	Basic group
	Contrast group
	P

	
	Abs
	%
	Abs
	%
	

	Operative
	2
	5,6
	13
	30,9
	<0,01

	Conservative
	34
	94,4
	29
	69,1
	<0,02

	Total
	36
	100,0
	42
	100,0
	


Patients of the basic group were made upper postesuperior extrapleural fragmentated thoroplastics on the drainage, developed in the Altai State Medical University together with the Chest Surgery Department of the Altai Regional Antituberculosis Dispensary. The operations to the patients of the contrast group were made in 3 stages. 5 (45,5%) operated patients required sanative thoractomy, 10 (90,9%) - fragmentated thorocoplastics. The average bed regime for the patients of the basic group was 69,5±2,06 days, in the contrast group – 136,3±3,16 days (that is 1,7 times lower) (P<0,001).
Evaluation of the Results and Follow-up Treatment Outcomes
Evaluated the results of the treatment with the valvular bronchial blockage of the fistular bronchus method with postresectional empyemae and the residual cavities, we took into consideration the following criteria:

· good result – attaining complete clinical effect in the treatment of the empyema: cavity closing and elimination of bronchial fistula;

· satisfactory result – decreasing of the bronchial fistula and empyema cavity;
· unsatisfactory result – remained empyema cavity with a bronchial fistula which became the indication for the operation.
During the hospital period as a result of the valvular bronchial blockage setting 33 (91,7%) patients developed lung straightening and the closing of the bronchial fistula functioning (Table 4). In the contrast group only 29 (69,1%) patients developed such conditions achieved with the conservative methods (P<0,02).
Table 4. The frequency of bronchial fistulae closing without operations during the hospital period.
	Received effect
	The results of the treatment in the group
	P

	
	Basic group
	Contrast group
	

	
	Abs
	%
	Abs
	%
	

	Fistula closing without operation
	33


	91,7
	29
	69,1
	<0,02

	Remained fistula and the residual cavity
	3
	8,3
	13
	30,9
	<0,02

	Total
	36
	100,0
	42
	100,0
	


At the discharge from the hospital the complete clinical effect in the basic group was noted in 35 (87,2%) patients and 1 (2,8%) had some improvement. 
In the contrast group the complete clinical effect was noted in 29 (69,1%) patients, 8 (19,0%) patients had satisfactory results, 5 (11,9%) – unsatisfactory results and 1 (2,4%) died (Table 5).

Table 5. The results of the treatment of the patients with the bronchial fistulae.
	Received effect
	The results of the treatment in the group
	P

	
	Basic group
	Contrast group
	

	
	Abs
	%
	Abs
	%
	

	Good
	33


	91,7
	29
	69,1
	<0,02

	Satisfactory
	2
	5,5
	8
	19,0
	>0,05

	Unsatisfactory
	1
	2,8
	5
	11,9
	>0,1

	Died
	-
	0
	1
	2,4
	

	Total
	36
	100,0
	42
	100,0
	


During the hospital period as a result of the valvular bronchial blockage setting 33 (91,7%) patients developed lung straightening and the closing of the bronchial fistula functioning. At the same time in the contrast group only 29 (69,1%) patients developed such conditions, it being 1,3 times lower than in the basic group (P<0,02).

It should be noted that 34 (94,4%) patients of the basic group avoided operations. In the contrast group there were only 29 (69,1%) patients. The rest 13 (30,9%) patients required operations for the elimination of the complications.

At present we have the data of the follow-up treatment outcomes of 15 patients in the basic group in a period of 1-3 years. The results of the treatment of 16 patients in the contrast group are known. After hospital period some patients (1 (6,7%) in the basic group and 6 (37,5%) in the contrast one (P<0,02)) developed empyema of the residual pleural cavities. So, they required such operation as extrapleural fragmentated thoroplastics for the elimination of the complication.

The complete clinical effect was maintained in 14 (93,8%) patients and the chronic empyema of the residual cavity with the bronchial fistula remained in 1 (6,7%) patient of the basic group. In the contrast group the complete clinical effect was maintained in 10 (62,5%) patients, improvement was noted in 3 (18,8%) patients, the absence of any effect– 2 (12,5%) patients, 1 patient died from progressive lung tuberculosis (Table 5). According to the follow-up observations (see Table 6) the complete clinical effect in the basic group was attained 1,5 times more often (P<0,05).

Table 6. The follow-up results of the treatment of the patients

with bronchial fistulae and the residual cavities.
	Received effect
	The results of the treatment in the group
	P

	
	Basic group
	Contrast group
	

	
	Abs
	%
	Abs
	%
	

	Fistula closing, elimination of the residual pleural cavity
	14


	93,3
	10
	62,5
	<0,05

	Remained residual cavity with a bronchial fistula
	1
	6,7
	5
	31,3
	>0,05

	Death 
	-
	0
	1
	6,2
	

	Total
	15
	100,0
	16
	100,0
	



Thus, the valvular bronchial blockage of the fistular bronchi develops certain conditions for the lung straightening, the elimination of the postresectional empyema, residual cavity and bronchial fistulae after resections.

The Results of the Valvular Bronchial Blockage Setting
in Drug-Resistant Lung Tuberculosis 

(our own research)

The results of the treatment of 89 patients (66 men and 23 women) with the extensive lung tuberculosis were analyzed. The patients were treated in the Chest Surgery and Therapeutic Departments of the Altai Regional Antituberculosis Dispensary. The age of the patients varies from 16-67 years. The distribution of the patients according to the tuberculosis forms is presented in Table 7.

Table 7. The distribution of the patients according to the lung tuberculosis.
	Lung tuberculosis forms
	The number of patients
	%

	Fiber-cavernous tuberculosis
	33
	37,1

	Infiltrated tuberculosis

in the disintegrating phase
	55
	61,8

	Tuberculosis in the disintegrated phase 
	1
	1,1

	Total
	89
	100



All patients were bacteria-discharging. All patients were noted to have drug-resistant lung tuberculosis, 75 (84,3%) having multiple drug-resistance.
Bronchogenic dissemination was noted in 26 (29,2%) patients. The tuberculosis process was complicated with the lung hemorrhage in 28 (31,5%) patients. 12 (13,5%) patients suffered from the pancreatic diabetes. In the complex treatment of the destructive forms of the drug-resistant tuberculosis the valvular bronchial blockage was used in 44 (49,4%) patients (basic group),  the artificial pneumothorax was used in 45 (50,6%) patients (contrast group). Both groups had the similar sex and age, long-standing and extensive pathological processes, forms of lung tuberculosis, severity of condition, volume of hemorrhage and the character and the frequency of the complications as well as the structure of drug-resistance. The effectiveness of the treatment was estimated by clinical-roentgenologic dynamics in the course of treatment and by the bacteria-discharging stoppage.
In two months after the valvular bronchial blockage 40 (90,9%) patients attained stabilization and the positive dynamics in the course of the tuberculosis process that was 1,4 times higher than the similar index in the contrast group (P<0,05). It should be noted that 3 (6,8%) patients in the basic group were estimated to have the closing of the disintegration cavities in the roentgenologic investigation. There were no such patients in the contrast group.
Table 8. Clinical-roentgenologic dynamics in the treatment course
of the analyzed patients after two months.
	Clinical-roentgenologic dynamics
	Basic group
	Contrast group
	P

	
	Abs
	%
	Abs
	%
	

	Decrease of infiltration and disintegration cavities in capacity 
	37
	84,1
	28
	62,2
	<0,05

	Closing of the disintegration cavities
	3
	6,8
	-
	-
	

	Without positive dynamics
	-
	-
	11
	24,5
	

	Negative dynamics
	4
	9,1
	6
	13,3
	<0,5

	Total
	44
	100,0
	45
	100,0
	


Negative clinical – roentgenologic dynamics (the enlargement in size of the infiltration shadowing and disintegration cavities) was noted in 6 (13,3%) patients of the contrast group and 4 (9,1%) patients of the basic group.
In six months after beginning of the complex treatment the bacteria-discharging stoppage was attained in 37 (84,1%) patients of the basic group, that was 1,4 times higher than the similar index in the contrast group (P<0,02) (Table 9). At the multiple drug resistance the bacteria discharging stoppage was attained in 32 (72,7%) patients in the basic group, that was 1,4 times higher than in the contrast group (P<0,05).
Table 9. The frequency of bacteria-discharging stoppage in the analyzed patients after 6 months.
	Drug resistance 
	Basic group

(n=44)
	Contrast group

(n=45)
	P

	
	Abs
	%
	Abs
	%
	

	Multiple drug resistance 
	32
	72,7
	23
	51,1
	<0,05

	Polyresistance
	5
	11,4
	5
	11,1
	>0,5

	Total
	37
	84,1
	28
	62,2
	<0,02


In six months after beginning of the treatment, the closing of the disintegration cavities was noted in 11 (25,0%) patients in the basic group, that was 2,8 times higher than in the contrast group – 4 (8,9%) patients (P<0,05).
At the valvular bronchial blockage the complications were noted in 2 (4,6%) patients in the basic group. One patient with the fiber-cavernous tuberculosis of the upper part of the right lung developed in that area chronic multiple abscesses turning into pneumocirrhosis. Another patient with the infiltrated tuberculosis of the right upper lung and purulent bronchitis was noted to have the enlargement of the destruction cavity in the capacity that was more distal than the located endobronchial valve. The complications in the contrast group were noted in 23 (51,1%) patients, that was 11,1 times higher than in the basic group. In 17 (37,8%) patients the artificial pneumothorax was complicated with exudative pleurisy, 3 (6,7%) patients acquired rigid pneumothorax, 3 (6,7%) patients were noted to have iatrogenic pneumothorax. The occlusion duration in the basic group made up on average 244,3±14,4 days, the maximum occlusion time being 365 days
11 out of 89 analyzed patients were operated (Table 10). It should be noted that the number of the operated patients in the basic group was 4,3 times lower than in the contrast one. Pneumoectomy was pmade to 2 patients with the fiber-cavernous lung tuberculosis in the contrast group. There were no such patients in the basic group.
Table 10. Surgical treatment of the analyzed patients.
	Type of the operation 
	Basic group (n=44)
	Contrast group (n=45)
	P

	
	Abs
	%
	Abs
	%
	

	Thorocoplastics
	1
	2,3
	3
	6,7
	>0,05

	Lobectomy
	1
	2,3
	4
	8,9
	>0,5

	Pneumoectomy
	-
	-
	2
	4,4
	

	Total
	2
	4,6
	9
	20,0
	<0,05


Thus, the valvular bronchial blockage is the effective slightly invasive and non-medicated method of treatment of various lung tuberculosis forms, including drug-resistance forms and its frequent complications such as lung hemorrhage and bronchopleural fistulae. It should be noted that the valvular bronchial blockage is not an alternative to a traditional method of the treatment of lung tuberculosis and its complications. It should be applied in a complex therapy of the certain pathology. We would like to emphasize the importance of the combination of the valvular bronchial blockage and the therapeutic pneumoperitoneum in the extensive destructive lung tuberculosis.
