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Бронхоплевральные осложнения после пневмонэктомии при распространенном дест-

руктивном туберкулезе обусловлены наличием казеозно-измененных внутригрудных лим-

фатических узлов (ВГЛУ). Цель. Повышение эффективности хирургического лечения 

больных распространенным деструктивным туберкулезом легких путем разработки и вне-

дрения тактики и техники медиастинальной лимфаденэктомии при туберкулезном пораже-

нии медиастинальных лимфатических узлов. Материалы и методы. Проведен анализ ре-

зультатов хирургического лечения 515 больных с распространенным деструктивным ту-

беркулезом легких. У 274 из них оперативное лечение дополнялось медиастинальной лим-

фаденэктомией (основная группа). Больным контрольной группы (n=241) выполнялась 

только резекция без удаления ВГЛУ. Результаты. При анализе послеоперационного тече-

ния болезни у оперированных с применением медиастинальной лимфаденэктомии и без нее 

выявлено, что бронхоплевральные осложнения среди больных основной группы имели ме-

сто в 7 (2,6%) случаях, а в группе сравнения – в 30 случаях (12,4%, p˂0,05). Обострение 

специфического процесса в основной группе отмечено в 1 наблюдении (0,4%), а в группе 

сравнения – в 9 случаях (3,7%, p˂0,05). Удаление макроскопически измененных ВГЛУ при 

распространенном деструктивном туберкулезе позволило снизить частоту осложнений в 

послеоперационном периоде на 64,8% (р˂0,05). В качестве показаний к удалению ВГЛУ 

рассматривались: а) их увеличение (>2 см) и уплотнение; б) спаянность с окружающими 

тканями, размягчение ткани узла при казеозном его расплавлении, г) наличие желтоватых 

или более светлых по сравнению с окружающей тканью включений в узле, что является 

проявлением туберкулезной гранулемы. При гистологическом, цитологическом и бакте-

риологическом исследовании в 97% случаев эти макроскопические признаки соответство-

вали активному туберкулезу медиастинальных лимфатических узлов. Выводы. Распростра-

ненный деструктивный вторичный туберкулез легких в 97% сопровождается активным 

специфическим процессом в медиастинальных лимфатических узлах, что диктует целесо-

образность выполнения селективной лимфаденэктомии у этой категории больных. Вторич-

ное поражение активным процессом различных групп ВГЛУ зависело от локализации ле-

гочных деструкций и соответствовало путям лимфооттока от них. Достоверными призна-

ками активного туберкулеза ВГЛУ при распространенном деструктивном туберкулезе лег-

ких являются: увеличение >2,0 см, уплотнение, периаденит, флюктуация и негомогенность. 

Удаление макроскопически измененных ВГЛУ при распространенном деструктивном тубер-

кулезе позволяет снизить частоту осложнений в послеоперационном периоде на 64,8%. 
Ключевые слова: деструктивный туберкулез легких, медиастинальная лимфаденэк-

томия, бронхоплевральные осложнения. 
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Bronchopleural complications after pneumonectomy in generalized destructive tuberculo-

sis are associated with the presence of intrathoracic lymph nodes (ITLN) with caseous altera-
tions. Aim. To improve the effectiveness of surgical treatment of patients with generalized de-
structive pulmonary tuberculosis by development and introduction of the method of mediastinal 
lymphadenectomy in tuberculous lesion of mediastinal lymph nodes. Materials and Methods. 
Results of surgical treatment of 515 patients with generalized destructive pulmonary tuberculo-
sis were analyzed. In 274 of them the surgical treatment was supplemented with mediastinal 
lymphadenectomy (the main group). In the control group (241 patients) only resection was per-
formed without removing lymph nodes. Results. Analysis of the postoperative course of the dis-
ease in both groups of patients (with mediastinal lymphadenectomy and without it) showed that 
bronchopleural complications occurred in 7 (2.6%) cases in the main group and in 30 (12.4%, 
p<0.05) cases in the control group. In the main group exacerbation of the specific process was 
noted in 1 patient (0.4%), and in comparison group in 9 patients (3.7%, p<0.05). Elimination of 
macroscopically altered ITLN in widespread destructive tuberculosis permitted to reduce the 
complications rate in the postoperative period by 64.8% p<0.05). Indications to removal of 
IHLN included: a) enlargement of ITLN (>2 sm) and in duration; b) fusion with the surrounding 
tissues, softening of the node tissue in its caseous melting, c) existence of yellowish or whiter in 
comparison with the surrounding tissue inclusions in the node being manifestations of 
tuberculous granuloma. In histological, cytological and bacteriological examination, these mac-
roscopic signs in 97% of cases indicated active tuberculosis of mediastinal lymph nodes. Con-
clusions. In 97% of cases, widespread destructive secondary pulmonary tuberculosis runs with 
an active specific process in mediastinal lymph nodes which makes it reasonable to perform a 
selective lymphadenectomy in such group of patients. Secondary damage of different groups of 
intrathoracic lymph nodes by the active process depended on localization of lung destructions 
and occurred along the routes of lymph drainage from them. Reliable signs of active tuberculous 
of ITLN include: more than 2.0 cm lymph node enlargement, in duration, periadenitis, fluctua-
tion and in homogeneity. Removal of macroscopically altered intra-thoracic lymph nodes in 
widespread destructive pulmonary tuberculosis permits to reduce the rate of complications in 
the postoperative period by 64.8%.  

Keywords: destructive pulmonary tuberculosis, mediastinal lymphadenectomy, broncho-
pleural complications. 
______________________________________________________________________________ 
 

The most serious and relatively common 
complication after pneumonectomy is primary 
bronchus stump insufficiency, which practically 
always leads to development of hemithorax em-
pyema. [2]. The complication most commonly 

develops in pneumonectomies performed for 
generalized tuberculosis, and results not only 
from the involvement of the main bronchus into 
the inflammatory process, but also from the ex-
istence of damaged mediastinal lymph nodes in 
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the immediate proximity to the resected bron-
chus orifice [1]. 

Materials and Methods 
The results of surgical treatment of 515 

patients (with fibrocavernous tuberculosis 
(n=484) and caseous pneumonia (n=31)) were 
analyzed. All the patients were divided into 
two groups. In 274 of them resection was sup-
plemented with mediastinal lymphadenectomy 
performed using our original method of sur-
gery and of determination of lymphadenecto-
my volume [3] (the main group). In the control 
group (241 patients) only pneumonectomy was 
performed without removing lymph nodes. 

The pattern of resections was similar 
in both groups: pneumonectomies and 
pleuropneumonectomies in 128 (46.7%) pa-
tients of the main group and in 97 (40.2%) 
patients of the control group; combined re-
sections in the volume of more than one 
lobe in 58 (21.2%) and 51 (21.1%) patients, 
respectively; lobectomy in 54 (19.7%) and 
56 (23.2%) patients; complex 
multisegmental resections in 34 (12.4%) 
and 37 (15.5%) patients, respectively. 

In 143 cases posterolateral access was 
used. In 228 cases lateral thoracotomy was 
performed. Video-assisted pneumonectomies 
and resections were performed in 144 cases. 
In 8 patients artificial pneumothorax was used 
in the preoperative period, in 5 of them with 
video-assisted thoracocautery. 

The characteristic features of lymphad-
enectomies in the main group were its selec-
tive character – resection of groups of lymph 
nodes along the route of lymph efflux from 
the cavity area with clearly marked changes, 
and of lymph nodes with macroscopic signs 
of tuberculous damage.  

During lymphadenectomy, mediastinal 
pleura was dissected around the lung root 
along the interjacent fold. The affected 
lymph nodes were separated from the sur-
rounding subcutaneous tissue along the 
margins of their capsules. Blood and lym-
phatic vessels in the lymph node were ligat-
ed and cut or destroyed by electrocoagula-
tion, after that the lymph nodes were re-
moved. The remaining unaffected subcuta-

neous tissue of the mediastinum, vascular 
and nerve branches leading to trachea and 
bronchus stump, unaffected functional 
lymph nodes and lymphatic vessels were 
not resected. Mediastinal pleura was her-
metically sutured above the bed of the re-
sected lymph nodes for better hemostasis. 

Tuberculosis of mediastinal lymph 
nodes was considered to be active in case of 
detection of caseation necrosis and Pirogov-
Langhans cells in morphologic examination, 
and of Mycobacterium tuberculosis in micro-
scopic examination or in lymphatic tissue in-
oculation.  

Statistical processing was carried out 
using Biostatistica programs for Windows, 
Microsoft Office Excel. Differences between 
the groups were determined by chi-square test 
for goodness of fit (χ

2), reliability of the re-
sults was determined minimum with 95% 
probability of the precise prognosis (p value, 
confidence intervals).  

Results and Discussion 
Analysis of the postoperative course 

of the disease in both groups of patients 
(with and without mediastinal lymphade-
nectomy) showed bronchopleural complica-
tions (bronchial suture leakage, empyema, 
intrapleural hemorrhage) in 7 (2.4%) cases 
in the main group and in 30 (12.4%) cases 
in the control group. Exacerbation of the 
specific process was noted in 1 patient 
(0.4%) in the main group and in 9 patients 
(3.7%) in the control group. 

Traditional indications for removal of 
lymph nodes in the operations for pulmonary 
tuberculosis are caseous melting, 
broncholithiasis, esophagus compression with 
development of dysphagia, bronchus com-
pression with development of atelectasis. 
However, such alterations are rare, in our 
practice they were observed in 2.1% of cases. 
The described changes, as a rule, do not occur 
in patients with local forms of tuberculosis, 
but they regularly accompany generalized de-
structive tuberculosis affecting more than one 
lobe. Leaving of the mediastinal lymph nodes 
in the operation means preservation of the 
infectious focus, and its local progression 
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may lead to recurrence of tuberculosis in the 
resected lung, to pleural cavity infection with 
development of empyema, and to caseous 
mediastinitis with development of bronchial 
fistula which is especially dangerous after 
pneumonectomy. 

In our opinion, lymph nodes should be 
removed in the following cases: 

a) their enlargement (more than 2 cm) 
and in duration, 

b) periadenitis – their fusion with the 
surrounding tissues, 

c) fluctuations – softening of the 
lymph node tissue in its caseous melting, 

d) in homogeneity – the presence of 
yellowish or lighter than the surrounding tis-
sue inclusions being signs of tuberculous 
granuloma.  

Similar changes were observed in all 
our patients suffering from generalized de-
structive tuberculosis. In histological, cyto-
logical and bacteriological examinations, the-
se macroscopic signs indicated the active 
form of tuberculosis of mediastinal lymph 
nodes in 97% of cases.  

Development of secondary active pro-
cess in different groups of intrathoracic 
lymph nodes depended on localization of lung 
destructions and spread along the lymph ef-
flux routes. 

An example of such changes may be a 
clinical case given below. 

Patient G., 32 years of age, suffering 
from fibro-cavernous tuberculosis of the right 
lung in the phase of progression (Fig. 1) has 
been treated for 6 months conservatively with 
no effect, multiple drug resistance of Myco-
bacterium tuberculosis was detected. 
Pneumonectomy was performed, which re-
vealed enlarged indurated and adherent to 
the surrounding tissues paratracheal, 
subcarinal and periesophageal lymph nodes 
(Fig. 2). Mediastinal lymphadenectomy was 
performed. On the cross-section of lymph 
node massive caseation was found (Fig. 3). 
Morphological analysis showed the presence 
of dry amorphous detritus with lymphoid ele-
ments and of single epithelioid cells in the 
peripheral areas (Fig. 4). 

 
 

 
 

Fig. 1. Computed tomography of patient G. Multiple caverns in the right lung  
with marked perifocal infiltration 
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Fig. 2. Enlarged, indurated and adherent to the surrounding tissues  
mediastinal lymph nodes 

 
 
 

 
 

Fig. 3. Caseous melting of paraesophageal lymph node 
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Fig. 4. Dry amorphous detritus with lymphoid elements and single epithelioid cells  
in the peripheral areas. Staining with hematoxylin and eosin. х150 

 
In general, removal of macroscopically 

altered intrathoracic lymph nodes in wide-
spread destructive pulmonary tuberculosis 
permitted to reduce the rate of complications 
in the postoperative period by 64.8%.  

Thus, the conducted study confirmed the 
data of Russian and foreign authors [4-7] about 
bronchopleural complications occuring three 
times more often in operations for generalized 
tuberculosis than in nonspecific lung diseases. 
This is associated with caseous alterations in 
intrathoracic lymph nodes which makes it rea-
sonable to perform selective lymphadenectomy.  

Conclusions 
1. In 97% of cases generalized destruc-

tive secondary pulmonary tuberculosis runs 
with an active specific process in mediastinal 
lymph nodes which makes it reasonable to 

perform selective lymphadenectomy in such 
group of patients. 

2. Secondary active process in different 
groups of intrathoracic lymph nodes depend-
ed on localization of lung destructions and 
spreads along the routes of lymph efflux from 
them. 

3. True signs of active tuberculous pro-
cess in intrathoracic lymph nodes in general-
ized destructive pulmonary tuberculosis in-
clude enlargement of lymph nodes to more 
than 2.0 cm, induration, periadenitis, fluctua-
tion and inhomogeneity.  

4. Excision of macroscopically changed 
intrathoracic lymph nodes in generalized de-
structive pulmonary tuberculosis makes it 
possible to reduce the rate of complications in 
the postoperative period by 64.8%. 

 
______________________________________________________________________________________________ 
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