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Pulmonary hemorrhage is a painful, often fatal complication of a number of diseases. The majority of authors agree that more than 40% of such hemorrhage occurs among patients suffering from lung tuberculosis, 30-33% among that suffering from suppurative lung diseases, 10-15% during lung cancer [12, 17].

Some specialists are advocates of conservative therapy of pulmonary hemorrhage [19] others support surgical methods [1]. Obligatory volume of conservative therapy, its necessary duration and recommended urgent operations are being widely discussed. The lack of effect during conservative therapy is often the reason why operation is recommended [10, 13]. There exists an opinion that universally accepted haemostatic therapy is effective only during hemorrhage of diapedetic character (blood spitting) and light hemorrhage. The effect of haemostatic therapy during middle and great relapsing hemorrhage is very much doubtful [16].

One of the most important problems that aggravates the state of patients with pulmonary hemorrhage and quite often leads to death is blood asphyxia together with developing hemoaspirative pneumonia [5, 16]. At the same time in most cases asphyctic hemorrhage does not appear instantly but as a rule is the final stage of other kinds of pulmonary hemorrhage lasting long hours and days [5]. Among patients suffering from medium and great relapsing hemorrhage in reanimation wards hemoaspirative pneumonia was diagnosed in 44.7% cases and at the same time in 23.7% of cases it was double pneumonia [16].

There are rather ambiguous opinions about endoscopic temporary occlusion of a bronchus as one of conservative measures in treating pulmonary hemorrhage. Such kind of occlusion enables to prevent blood aspiration in other parts of bronchus system and in some cases to stop the hemorrhage and in case of necessary subsequent operation to extend preparation time as well as to improve the conditions of its carrying out. Many clinicians note a number of complications such as decubitus of the bronchus mucous tunic, their displacing in other pats of bronchial tree, exacerbation of suppurative endobronchitis, destructions in the lung and others during the use of foam-rubber and collagenous obturators [2,4,11]. At the same time endovascular occlusion of bronchial artery is beyond the reach for the most of the clinics due to high cost of the equipment [5].

Some authors believe that indications for surgical treatment of a patient with pulmonary hemorrhage appear only in case of combination of ineffective conservative therapy and irreversible changes of a lung that should be operated [1]. Less spread opinion nowadays is that about unsuccessfulness of conservative therapy to the patients with pulmonary hemorrhage of II-III degree and the necessity of urgent operation just after the discovery of the source of bleeding [15]. Nevertheless, despite of considerable progress of anesthesiology, reanimation and intensive therapy lately, post-operation lethality after intervention on the lungs varied from 9.1% to 67.2% and made up 38.5% at the average [3, 6, 8, 9, 14].

All said above calls forth the necessity of developing new effective, little invasive and available methods of treatment to this category of patients.

Analyzed below are the results of therapy of 51 patients (43 male and 8 female) with relapsing pulmonary hemorrhage having been treated in lung-surgical division of Altai Regional Tuberculosis Dispensary. The age of the patients varies from 17 to 56. Table 1 presents the distribution of the patients depending on the form of tuberculosis.

Table 1

Distribution of the patients depending on the form of tuberculosis

	   Form of tuberculosis
	Number of patients
	%

	Fibro-cavernous tuberculosis
	26
	50.9

	Disseminative tuberculosis
	3
	5.8

	Infiltrative tuberculosis
	10
	19.7

	Cavernous tuberculosis
	2
	3.9

	Caseous pneumonia
	4
	7.9

	Tuberculomas
	4
	7.9

	Cirrhotic tuberculosis
	2
	3.9

	Total
	51
	100


Drug resistant tuberculosis was diagnosed to 37 patients (73.5%). 47 patients (92.1%) suffered from bronchogenic dissemination. The volume of single blood loss made up from 80 to 1200 ml. Light bleeding (up to 100 ml) occurred in 21.6% of cases (11 patients), moderate ones (up to 500 ml) made up 66.6% (34 patients) whereas extensive bleeding (above 500 ml) was marked in 11.8% of cases (6 patients).

We have elaborated a method of arresting pulmonary hemorrhage by the application of an endobronchial non-return valve (Drawing 1). The novelty of this method of treatment of different forms of tuberculosis complicated by pulmonary hemorrhage consists not only in prevention of asphyxia and hemoaspiration pneumonia but also in creating hypoventilation of the affected lung segment and preserving the drainage function of the blocked bronchus and the destructed cavity.
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Drawing 1. Outward appearance of the endobronchial non-return valve

Made of rubber stock IRP14-01 indifferent for the human body the valve looks like a hollow cylinder (Drawing 2). One side of the inner mouth of the valve has an even round shape, the other side is designed like a falling petal-shaped flap locked by excessive external pressure and the flexibility of the stock it is made of. Thin foliated radial petals on two thirds of the outer surface of the valve are aimed at fixing it in the bronchus. 
Installation of the valve is conducted under anesthetic during bronchoscopy through the channel of Friedel rigid bronchoscope. The size of the valve depends on the location of tuberculosis disease being the source of the bleeding and the diameter of the draining bronchus in which it is installed (primary, lobar or segmental) and should 2-2.5 times exceed the size of the bronchus lumen. 
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Drawing 2. Scheme and principle of functioning of the non-return valve

The valve enables air, sputum and other bronchial secretion to go out of the lung during an abrupt expiration and a cough and blocks their return during the inspiration. Thus it creates gradual condition of medicinal hypoventilation and pulmonary collapse in the lung (Drawing 2). 


In 16 cases out of 51 analyzed (the main group) (31.4%) valve bronchus blocking was used in complex therapy of destructive tuberculosis complicated by pulmonary hemorrhage and bronchogenic dissemination. In 35 cases (68.6%) (the compared group) temporary occlusion of the bronchus  with foam-rubber obturator imbued with antibiotic was used. The groups were comparable from the point of view of sex, age, duration and spread of pathologic process, the form of tuberculosis, severity of condition, volume of blood loss and the characteristics of operative measures. The duration of the occlusion in the main group made up average 73.4±25.2 days, maximum occlusion length – 362 days, in compared group correspondingly 8,5±0.5 and 17 days. The criteria for the removal of the blocker were the end of pulmonary hemorrhage as well as complications caused by the occlusion. The characteristics of complications in the main group during the use of the endobronchial non-return valve and in the compared group during the use of foam-rubber obturator are presented in Table 2.

Table 2

Characteristics of complications during temporary occlusion 

of the draining bronchus

	N


	Character of complications 
	Main group

 (n=16)
	Compared group

(n=35)
	Р

	
	
	Absolute cardinal
	%
	Absolute 

cardinal
	%
	

	1
	Exacerbation of suppurative endobronchitis and destructions in the lung 
	-
	-
	20
	57.1
	

	2
	Displacement of the blocker into other divisions of the bronchus tree
	1
	6,2
	2
	5.7
	>0,5

	3
	Decubitus of the bronchus

mucous coat in the place of blocker location
	-
	-
	21
	60.0
	

	
	Total
	1
	
	43
	
	


Note: 6 patients in the compared group during the use of a foam-rubber obturator suffered from two and more complications

The table shows that in the compared group more than half of the patients endured exacerbation of suppurative endobronchitis and the increase of destruction in the atelectated lung segment which were the reasons for the obturator removal. About 2/3 of patients had decubitus of the bronchus mucous coat in the place where the foam-rubber obturator was located. In 2 cases (5.7%) the obturator moved to other divisions of the bronchus tree. In the main group one patient coughed the valve out which was the result of discrepancy between the size of the valve and the diameter of the blocked bronchus. 


All patients of the main group reached hemostasis, stabilization and positive dynamics in the clinical course of tuberculosis. 2 patients (3.9 %) with fibro-cavernous tuberculosis lately endured the relapse of the hemorrhage and were operated (Table 3).

Table 3

Types of operations

	Types of  operations
	Main group

 (n=16)
	Compared group (n=35)
	Р

	
	Absolute 

cardinal
	%
	Absolute

cardinal
	%
	

	Resection: segmental

                  lobectomy

                  combined
	1

-

-
	
	-

1

2
	
	

	Resection with thorocoplasty:

                 bisegmental

                 lobectomy

                 combined
	-

1

-
	6,2
	1

2

3
	 5,7
	>0,5

	Pneumonectomy
	-
	
	1
	
	

	Fragmental extrapleural thorocoplasty
	-
	
	1
	
	

	Osteoplastic thorocoplasty
	-
	
	6
	
	

	Total
	2
	
	17
	
	


In the compared group hemostasis together with the stabilization of tuberculosis process was reached only in 58.8% of cases (30 patients). In the compared group 17 patients (33.3%) were operated because of the relapse of pulmonary hemorrhage that made 8.5 times as more as in the main group (p<0.01).


Remote results of the treatment have been traced for two years. In the main group stabilization and positive dynamics have been keeping in 81.2% of cases (13 patients). 3 patients (18.7%) with medicine resistant tuberculosis who were alcohol and drug addicts had further development of the tuberculosis process.


In the compared group stabilization of tuberculosis process during remote period occurred only in 42.8% of cases (15 patients) which 1.9 times as less as in the main group (p<0.02). 17 patients (48.5%) had further developing tuberculosis process which 2.6 times exceeds the same index in the main group (p<0.05). 3 patients (8.5%) died of profuse pulmonary hemorrhage.


To illustrate the efficient application of the valve to a patient with pulmonary hemorrhage the following observation can be presented.


Patient B., 41, was taken to the pulmonary-surgical division 03/08/2003 with following complaints: dry cough accompanied by elution of dark foam-like blood (from 150 to 200 ml), dyspnea both during rest and physical activity, weakness, malaise, sweating.


He has been suffering lung tuberculosis for 5 years when it was first diagnosed as disseminative tuberculosis in the phase of infiltration and degradation, BK+. He was treated in hospital for 4 months and was given four main drugs (isoniaszid, rifampicinum, ethambutol, streptomycin). After that he was treated in the outpatient setting. The result of treatment was fibro-cavernous tuberculosis of upper lobe of right lung with dissemination. Elimination of bacilli remained.


Treatment being held gave only short periods of remission then followed acute attacks of disease accompanied by pulmonary hemorrhage.


When taken to hospital the patient was in condition of mean severity. Dermal integument: pale; pulse: 112 strokes a minute, regular; blood pressure: 100/60. Auscultative: coarse breathing, weaker in right part, dry and moist rales are heard.

Blood test: Hb – 98 g/l, erythrocyte – 2.6×10
[image: image1.wmf]12

,  L – 6.6 ×10
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, eosinophil – 2, stab neutroghil – 50, lymphocyte – 34, monocyte – 12, ESR – 18 mm/h 
ECG: sinus tachycardia 98 strokes a minute, electrical axis is deviated right, single under ventricular ectopic beats.
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Drawing 3. Frontal and “posterior Fleishner” radiographs of the chest organs of patient B., 41

a) before treatment: b) after treatment

Radiographic study shows that right upper lobe is reduced due to fibrosis. In S1-S2 there is cavity of 3-5 cm in diameter with infiltration and foci around, dissemination of foci in the left lung can be seen (Drawing 3).

Diagnosis was as follows: fibro-cavernous tuberculosis of upper lobe of right lung in phase of infiltration and dissemination complicated by pulmonary hemorrhage of II grade. BK+.

During haemostatic and infusive therapy hemorrhage continued with daily blood loss 500 ml. 03/20/2003 bronchoscopy was held in order to determine the source of bleeding that was found in right upper lobe bronchus. Taking into account relapsing character of pulmonary hemorrhage that continued during the exanimation, bronchus blocker was fixed in the mouth of right upper lobe bronchus [image: image7.jpg]


(Drawing 4). After bronchus blocking hemorrhage stopped. Patient’s condition started gradually improving: cough reduced, dyspnea at rest disappeared.

Drawing 4. Endo-photo during bronchoscopy (patient B., 41): the valve is in the mouth of right upper lobe lung.

The patient was discharged from hospital after 7 months in satisfactory condition. Test examination was held in a year. Condition is satisfactory, no complaints, no hemorrhage relapse, radiograph shows positive dynamics of tuberculosis process that results in reduce of the cavity, resorption of infiltration and foci in the opposite lung. The valve was removed in 362 days after fixing. 03/16/2004 the controlling bronchoscopy showed local catarrhal endobronchitis of right upper lobe bronchus with little growing of granulation tissue. After valve removal the patient was examined in 3 then in 6 months. The stabilization of tuberculosis process was marked. There were no signs of hemorrhage.

Consequently, the use of the endobronchial non-return valve enabled safely stop pulmonary hemorrhage, stabilize and lead to regress of inflammatory process during extensive tuberculosis. Long lasting staying of the valve in bronchial tree was not accompanied by development of complications.

To summon it up, the use of endodronchial valve during tuberculosis is an effective means of reaching hemostasis. It is not accompanied by development of complications even if stays long in bronchial tree. Creation of hyperventilation and atelectasis in damaged part of the lung while using the valve contributes to stabilization and regress of tuberculosis.
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