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The article has summarized the global practice of the lung graft assessment
with defining the absolute and relative criteria of donor lung suitability. The authors
have presented their own experience of fiberoptic bronchoscopy in 115 potential
donors in the period from 2010 to 2015. The results of endoscopic examination of
donor lungs were reviewed to determine the degree of the bronchial mucosa
inflammation. A therapeutic fiberoptic bronchoscopy allowed clearing the bronchial
lumen from pathologic contents and adequate preparing the lung graft in 29.6% of
cases.
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Lung transplantation is a definite treatment technique for chronic non-specific
pulmonary diseases with severe respiratory failure when the possibilities of alternative
treatments have been exhausted [1]. A careful donor selection and management, as
well as a multidisciplinary approach to the recipient treatment, largely determine the
result of surgery.
The main limiting factor for lung transplantation is the shortage of donor
organs. This leads to long waiting times for the recipients with severe lung diseases.
The mortality of the patients while being on the waiting list for lung transplantation
makes 10-15% [2]. Meanwhile, a post-transplant mortality still remains high, reaching
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11.5% within the first 6 months after transplantation [3]. The need to improve the
lung graft quality for achieving better transplantation outcomes and using a
suboptimal donor pool dictates the necessity of a thorough endoscopic monitoring at
all stages of transplantation.
A diagnostic-and-therapeutic fiberoptic bronchoscopy (FOB) can be used at
any stage of lung transplantation to assess endobronchial abnormalities in a donor and
to perform necessary endoluminal endoscopic interventions [4].
The criteria for an "ideal" donor lung include: the donor age between 20-45
years, the recipient stay on mechanical ventilation for no longer than 3 days, no lung
abnormalities as per the results of endoscopic and radiological studies, no gramnegative flora in the bronchial content, an intact oxygenation function of the lung
assessed as oxygenation index > 3 [3, 5, 6]. Thus, FOB is one of the key tools in
making a decision on the donor organ suitability for lung transplantation; it also can
be used to perform endobronchial therapeutic manipulations in a complex
management during donor conditioning.
Objective: To study the potential of the diagnostic-and-therapeutic FOB in
assessing the donor lung suitability for transplantation.
PATIENTS AND METHODS
In the period from August 2010 to June 2015, 115 donors (29 women and 86
men) were assessed for their lung suitability for transplantation. The mean age of
donors was 36 years old. The mean stay on mechanical ventilation was 49.3 hours. At
the stage of brain death diagnosis, the standard FOB according to the protocol of
endoscopic examination for lung donors was performed in all cases (Table 1) that
included: cleansing the tracheobronchial tree with sampling the bronchial contents for
microbiology; assessing the position of the endotracheal tube distal tip, the contents
from the tracheobronchial tree, bronchial mucosa status; identifying the anatomic
features of the trachea and bronchi.
2

Table 1. Protocol of endoscopic examination of a potential lung donor
1

Cleansing the bronchial tree + sampling the bronchial
contents for microbiology

2

Checking the endotracheal tube position

3

Assessment of the bronchial contents

4

Evaluation of the bronchial mucosa condition

5

Identification of structural peculiarities of the
tracheobronchial tree anatomy

Endoscopic criteria of an "ideal" lung were considered the following:
1) no abnormal secretion, or scanty mucous secretion in the tracheobronchial
tree;
2) no mucosa abnormalities in the trachea and bronchi;
3) no structural abnormalities of the main and lobar bronchi.
The expansion criteria for donor lungs were considered the following: a
moderate amount of mucino-purulent secretion in the bronchi without the trend to its
increasing after repeated FOB, signs of blood aspirate, and degree I-II bronchitis.
The exclusion criteria were the purulent degree III bronchitis, signs of gastric
content aspiration, and traumatic damage of bronchial mucosa.
The mucosal inflammation of the trachea and bronchi was assessed using a
tracheobronchitis classification into 3 severity degrees as developed by J. Lemoine
(1965) and modified by Lukomsky G.I. et al. (1982) (Table. 2) [7]. The extent of
inflammation was also evaluated as diffuse (all visible bronchi being affected),
partially diffused (the upper lobar bronchi being intact), and limited.
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Table 2. Tracheobronchitis classification [J. Lemoine (1965), G.I. Lukomsky
(1982)]
Process severity

Endoscopic signs

Bronchitis,
I degree of
inflammation

Moderate hyperemia and swelling of the bronchial mucosa,
blurred vascular pattern, the mucosal edema slightly
disguises the relief of cartilaginous rings, there is a large
amount of mucous secretion

Bronchitis,
II degree of
inflammation

Bright hyperemia and swelling of the bronchial mucosa; an
undefined vascular pattern. The relief of cartilaginous rings
is hardly discernible due to swollen bronchial mucosa, the
orifices of segmental and subsegmental bronchi are narrowed
due to mucous membrane edema; mucopurulent secretions,
viscous and liquid, their amount varies.

Bronchitis,
III degree of
inflammation

The bronchial mucous membrane is of purple-bluish color
with severe edema causing the orifices of segmental bronchi
to look dot-like. The relief of cartilaginous rings is
completely smoothed. The secretions are purulent, viscous or
liquid, in a very large amount.

RESULTS
The FOB performed in potential lung donors demonstrated no abnormalities in
the trachea and bronchi in 14 cases (12.2%) (Endoscopy photo 1); so according to the
endoscopy results, the donor lungs were considered suitable for transplantation.

Endoscopy photo 1
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Expanded endoscopic criteria of using the donor lungs for transplantation were
recorded in 84 cases (73%), including 68 cases (59.1%) of identified degree I-II
bronchitis, and 16 (14%) cases of the identified blood aspiration (Endoscopy photo 2).

Endoscopy photo 2
Those 84 donors with expanded endoscopic criteria were considered
suboptimal, and the decision on their using for lung explantation and further
transplant was taken based on other tests.
In that group, the lungs were used for transplantation in 16 cases only (14%), in
other cases, the decision to refrain from using the grafts for transplantation was taken
because of the lung abnormalities detected at X-ray in 56 cases (48.7%), and at the
lung oxygenation function measurement in 12 cases (10.4%).
The endoscopic criteria of excluding a potential lung donor were found in 17
cases (14.8%), among those there were 11 cases of gastric content aspiration
(Endoscopy photo 3). Post-intubation mucosal damage of the trachea, carina, and
bronchi in the form of traumatic erosions and submucosal hemorrhage were
diagnosed in 5 donors (Endoscopy photo 4).
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Endoscopy photo 3

Endoscopy photo 4
Those donors were considered marginal donors and their lungs were not used
for transplantation.
One case was diagnosed as having a tracheal bronchus of the right lung.
However, the presence of the tracheal bronchus in the patient with an ideal
radiological and endoscopic presentation was not an obstacle for using his lung for
transplantation, but required the repair of the bronchial anastomosis during the
operation on the recipient.
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DISCUSSION OF THE RESULTS
According to the International Society for Heart and Lung Transplantation,
more than 3,500 lung transplants are performed in the world annually, while the
demand for these surgical procedures is 10 times higher [4].
The main limiting factor with the available donor pool is a small amount of
suitable lung allografts due to traumatic lung injury, aspiration, and other reasons [3,
8-10]. Only 15-20% post-mortem organ donors become lung donors [11-13]. Our
study demonstrated that among the total number of evaluated donors, the endoscopic
signs were consistent with the "ideal" or expanded criteria in 98 cases (85%). After a
comprehensive assessment of these donors for their lung suitability for transplant, the
lungs were qualified as "ideally" suitable in 14 cases (12.2%), and suboptimal in 84
cases (73%). Based on the endoscopic evaluation, 17 donors (14.8%) were considered
marginal, and their lungs were not used for transplantation.
CONCLUSION
FOB is an integral part of a comprehensive assessment of potential lung donors
at donor conditioning stage, and it allows an evaluation of tracheobronchial tree
mucosa, bronchial secretions, and anatomical peculiarities to make a decision on
using the lung for transplantation.
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