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Donor evaluation and the role of bronchoscopy in lung
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ABSTRACT

Introduction: This study aims to evaluate the role of bronchoscopy in the donor lung assessment process
and its impact on the availability of transplantable lungs.

Materials and Methods: This single-center retrospective study includes potential lung donors presented to
our clinic between January 2021 and December 2023. All donors underwent a comprehensive evaluation,
including demographic data, thoracic measurements, chest imaging, and the PaO,/FiO, ratio. Bronchoscopy
was performed for donors deemed suitable for on-site evaluation, focusing on identifying airway secretions,
foreign bodies, and signs of infection. Clinical and demographic data were analyzed, and reasons for rejec-
tion were documented.

Results: A total of 109 donors were presented to our clinic, with 24 undergoing on-site evaluation. Among
these, 19 were accepted for transplantation, while 5 were rejected. Common reasons for rejection included
compromised lung function, such as insufficient oxygenation, infection, and radiological abnormalities such
as pulmonary artery thrombosis and interstitial lung changes. Bronchoscopy identified crucial factors like pu-
rulent secretions and poor lung collapse, contributing significantly to the decision to reject certain donor lungs.

Conclusion: This study highlights the importance of a comprehensive donor evaluation process, includ-
ing the critical role of bronchoscopy in assessing donor lung suitability. Identifying infections and airway
abnormalities through bronchoscopy can help prevent the transplantation of unsuitable organs, thus im-
proving post-transplant outcomes. Optimizing donor selection criteria, including advanced imaging and
bronchoscopy, could increase the availability of suitable organs for lung transplantation.
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Introduction . . )
In recent years, advancements in surgical techniques,

Lung transplantation is considered a life-saving treatment ~ postoperative care, and immunosuppressive therapy have
for patients with end-stage lung disease.! The first suc-  significantly improved both short- and long-term survival
cessful lung transplant was performed in 1983 by Dr. Joel = rates following lung transplantation. However, one of the
Cooper and his team, and since then, more than 42,000  most critical limiting factors in lung transplantation re-
patients worldwide have benefited from this procedure. = mains the shortage of suitable donor organs.
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The lack of organ donation poses a major challenge for
all solid organ transplantation programs, but this issue
is particularly pronounced in lung transplantation. Com-
pared to other organs, lungs are more susceptible to struc-
tural and functional deterioration in brain-dead donors.
As a result, the disparity between the number of patients
awaiting transplantation and the number of available
donor lungs continues to widen. According to conven-
tional donor evaluation criteria, only about 20% of brain-
dead donors have one or both lungs deemed suitable for
transplantation. This highlights the necessity of a meticu-
lous donor lung assessment process.

Brain-dead donors typically suffer from traumatic or
anoxic brain injury.” The causes of brain death, as well as
its consequences such as aspiration, pulmonary edema,
and infection can negatively impact lung function. Addi-
tionally, intensive care interventions, including mechani-
cal ventilation, fluid overload, atelectasis, and aspiration
pneumonia, may further compromise lung viability for
transplantation. However, with appropriate medical man-
agement, initially unsuitable donor lungs may be rehabil-
itated and rendered viable for transplantation.

This study aims to emphasize the increasing importance
of donor evaluation in overcoming donor shortages in
lung transplantation. In particular, it focuses on the crit-
ical role of bronchoscopy in assessing donor lung suit-
ability, with the goal of improving donor quality assess-
ment and increasing the availability of transplantable
lungs.

Materials and Methods

This single-center study includes patients who were pre-
sented as cadaveric donors to our Lung Transplant Clinic
by the Turkish Tissue and Organ Transplant Information
System (TDIS) and were deemed eligible for on-site eval-
uation after the initial assessment. Patients who were
accepted for on-site evaluation between January 2021
and December 2023 were included in the study. Ethical
approval was obtained from the local ethics committee
(No: 2025/01/1027), and the study was conducted in ac-
cordance with the principles of the Helsinki Declaration.
Written informed consent was obtained from all partici-
pants, and patient privacy was strictly maintained.

All donors were allocated through the Turkish Tissue
and Organ Information System (TDIS) after confirming
that they met neurological death criteria.?* All potential
donors proposed to our Lung Transplant Unit were initially

evaluated by our transplant team, and general donor data
provided by the National Transplant Coordination were
recorded and discussed in detail. During the evaluation,
parameters such as age, gender, weight, height, thoracic
measurements, cause of death, ABO blood group, chest
radiography findings, PaOz/FiO: ratio, serological status,
and comorbidities were considered.

After determining the initial eligibility of the donor and
verifying the availability of a suitable recipient, the donor
surgical team was dispatched to the respective hospital
for on-site evaluation and management.

If the donor lung was found suitable during the prelimi-
nary assessment, a bronchoscopic examination was per-
formed at the donor hospital by the transplant surgeon.
During this procedure, the presence of an aspiration his-
tory was visually assessed, and any particulate matter,
foreign bodies, or bile-like materials were investigated.
Additionally, the amount and characteristics of bronchial
secretions were examined in detail.

Following the bronchoscopic evaluation, the donor’s over-
all condition was assessed through median sternotomy.
The lungs were examined for nodules or pathological
formations via manual palpation. A recruitment test was
performed with anesthesia support, and intrathoracic
blood gas samples were collected from the right and left
pulmonary veins. Based on all obtained data, a decision
was made regarding organ acceptance.

In this study, the clinical and demographic characteristics
of cases rejected on-site at the donor hospital and the rea-
sons for rejection were analyzed. Donors presented to our
clinic by TDIS within the specified dates were examined,
and cases rejected during the preliminary evaluation,
accepted cases, and subsequently rejected cases on-site
were identified. The clinical and demographic character-
istics of on-site rejected cases were analyzed in detail.

Data obtained from donor records were analyzed to iden-
tify trends and outcomes related to the evaluation of lungs
that were rejected on-site. The analysis included compar-
isons of donors’ demographic and clinical characteristics,
bronchoscopic and radiological findings, oxygenation
parameters, and intraoperative evaluation results. Addi-
tionally, the effectiveness of preoperative assessment pro-
cesses and the key factors leading to organ rejection were
examined to derive insights for improving donor selection
criteria.
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Results

During the study period, a total of 109 potential donors
were presented to our lung transplant clinic by TDIS,
with 45 (41%) belonging to 2023 and 64 (59%) to 2024. Of
these, 85 donors were rejected during the preliminary as-
sessment stage, while 24 were deemed suitable for further
evaluation, leading to a decision for on-site assessment.
In 2023, an on-site evaluation was conducted for 9 of the
45 presented donors, with 2 being rejected on-site. Simi-
larly, in 2024, 15 out of 64 donors underwent on-site eval-
uation, and 3 were rejected. Among all donors evaluated
on-site, 19 were accepted, whereas 5 were rejected (Fig. 1).

The five donors examined were between 34 and 55 years of
age, with two diagnosed with brain death due to traumatic
subarachnoid hemorrhage (SAH) and three due to spon-
taneous SAH. The Pa0z/FiO: ratios of the donors ranged
from 258 to 528. A history of cardiac arrest was identified
in two donors, while two donors had a history of smoking.
The longest recorded intubation duration was 10 days,
and this donor also had a history of cardiac arrest.

Radiological evaluations revealed pathological findings
in four donors, including an interstitial pattern, nodular
structures, pulmonary artery thrombosis, and bullous
changes. Despite the application of a recruitment maneu-
ver, two donors exhibited inadequate oxygenation under
PEEP 8 and FiO2 100 conditions, leading to the rejection of
the organs. In one donor, the lung transplantation process
was terminated intraoperatively due to the detection of
pulmonary artery thrombosis. In another case, significant
loss of elasticity and low compliance were observed, and
as the lung progressively stiffened, the organ was deemed
unsuitable for transplantation.

Despite normal findings in some cases, the reasons for
rejection were closely tied to pathological conditions
identified through imaging and fiberoptic bronchoscopy.
Among the five evaluated cases, rejection was primarily at-
tributed to pathological findings identified through imag-
ing and fiberoptic bronchoscopy. In the first case, a donor
with traumatic SAH exhibited poor lung collapse and low
intrathoracic pulmonary vein p0,, indicating inadequate
lung function for transplantation. In the second case, an-
other donor with SAH had purulent secretions detected
during fiberoptic bronchoscopy, suggestive of infection or
inflammation, which posed a significant risk to transplant
success and led to organ rejection. In the third case, a
donor with SAH demonstrated an interstitial pattern and
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suspicious micronodules on computed tomography (CT),
along with poor lung collapse. These findings, coupled
with the inability to achieve optimal lung collapse, con-
tributed to the rejection of the lungs for transplantation.
In the fourth case, a donor with traumatic SAH was found
to have a thrombus in the right pulmonary artery, a crit-
ical finding that resulted in rejection (Fig. 2). Pulmonary
artery thrombi can obstruct circulation, leading to severe
complications in transplant recipients. In the fifth case,
a donor with SAH developed postoperative pulmonary
edema following cardiac arrhythmia, which significantly
compromised lung viability for transplantation. This or-
gan could not be assessed due to the unavailability of an
ex vivo lung perfusion system in Tiirkiye.

Overall, the primary reasons for rejection were related to
compromised lung function, such as infection, thrombotic
events, and insufficient lung collapse. These findings em-
phasize the importance of comprehensive donor evalua-
tions using imaging techniques and clinical assessments
to determine the viability of lungs for transplantation.

Figure 1. Lung donor pre-evaluation, on-site evaluation,
and acceptance numbers.

Figure 2. (a) Purulent secretion aspirated by fiberoptic bron-
choscopy (b) Thrombus removed from the right pulmonary artery.
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Discussion

In the evaluation of lung donors, the PaOz/FiOz (P/F) ra-
tio, a fundamental criterion, showed a wide distribution
among donors, ranging from 289 to 528. While the impor-
tance of the Pa0O2/FiO2 ratio is well recognized, the cut-off
value is still debated (Table 1). In a study by Whitford et
al.Pl, which examined 93 lung donors, no significant dif-
ferences were found between recipients of donor lungs
with ICU P/F ratios <300 and =300 in terms of extubation
time, primary graft dysfunction, lung function at 6 and
12 months, and 12-month survival. They also noted that
if a donor P/F threshold of 300 had been applied, 13% of
donors would have been rejected.

Lung donor evaluation is critical for determining suitabil-
ity for transplantation, with radiological and broncho-
scopic assessments playing key roles. Radiological evalu-
ation, including chest X-rays and CT scans, helps identify
structural abnormalities, infections, and conditions like
interstitial lung disease or pulmonary thromboembolism,
which can affect lung viability. A study utilizing CT for
the radiographic assessment of pulmonary abnormalities
found that many lungs deemed unsuitable for transplan-
tation based on CT scans did not exhibit significant signs
of disease or injury that would preclude their use. This
finding highlights the need for additional assessment
tools to critically evaluate donor organ quality before
transplantation.® Bronchoscopy, particularly fiberoptic
bronchoscopy, provides a direct view of the airways, help-
ing to detect obstructions, secretions, or inflammation
that may indicate infection or other issues, further im-
pacting transplant success. Together, these evaluations
offer a comprehensive assessment of lung health, helping
to ensure better post-transplant outcomes by identifying
potential risks early on.

In bronchoscopy, purulent secretions can be a strong in-
dicator of infection, making it essential to carefully assess
such findings. Identifying infections and determining
appropriate treatment protocols are crucial steps in pre-
venting post-transplant complications. In this context,
the effective use of bronchoscopy and careful monitoring
of secretions play a key role in evaluating lung donors. In
a study by the Leuven Lung Transplant Group conducted
between 1991 and 1992, 116 of 141 multiorgan donors
(82.3%) were dismissed as potential lung donors. The
lungs were turned down because of purulent secretions or
evidence of aspiration in 20 patients (17.2%) and because
of prolonged ventilation in another 11 patients (9.5%)."

The identification of infection, along with culture studies
and the formulation of antibiotic treatment plans, can en-
hance the safety of the transplantation process. These as-
sessments and tests are crucial to ensure that each donor
lung is free from potential complications, thereby mini-
mizing risks during the transplant procedure.

These findings emphasize that donor evaluation in lung
transplantation should not be confined solely to oxygena-
tion parameters but should also include radiological,
bronchoscopic, and intraoperative assessments, which
play a critical role. In particular, bronchoscopy allows for
a detailed examination of airway secretions and patholo-
gies, facilitating the early identification of risks such as
infection and aspiration. Bronchoscopy is advocated as
a screening measure in multiorgan donors to select po-
tential lung donors. This test is a prerequisite for most
transplant teams to accept a donor lung offer especially
when aspiration of gastric content and/or infection is sus-
pected. The presence of gross inflammation or purulence
usually precludes use of the lungs. Riou et al.® reported
that only 33% of all brain-dead donors and 62% of ideal
donors, based on CXR and arterial blood gas analysis, had
normal fiber-optic bronchoscopy.

One of the most significant limitations faced in this study
was the lack of access to ex vivo lung perfusion (EVLP)
technology.®! EVLP is a promising technique that allows
for the assessment and preservation of donor lungs out-
side the body, potentially reviving organs that may oth-
erwise be rejected. In the cases of the donor who devel-
oped postoperative pulmonary edema following cardiac
arrhythmia and had pulmonary artery thrombosis, the
absence of EVLP meant that the lungs could not be fur-
ther evaluated or treated outside the body, which would
have been critical in preserving their viability. The un-
availability of EVLP technology in Tiirkiye highlights the
limitations of current donor lung management practices
and the potential for more organs to be successfully trans-
planted if such technologies were more widely accessible.

Conclusion

This study demonstrates that the most common issues
encountered in rejected lung donors are inadequate oxy-
genation, radiological and pathological abnormalities,
loss of pulmonary compliance, and intraoperative throm-
botic complications. Furthermore, early application of
bronchoscopy in donor lung evaluation can facilitate the
identification of organs unsuitable for transplantation,
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thereby preventing unnecessary procedures. The find-
ings emphasize the critical importance of comprehensive
hemodynamic, radiological, bronchoscopy, and func-
tional assessments in the early stages of donor evaluation.
Optimizing donor lung acceptance criteria and strength-
ening donor management protocols could contribute to
an increased rate of suitable organs for transplantation.
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