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Abstract
Purpose of Review  This review describes the pathophysiology and risk factors associated with airway complications post 
lung transplant. We discuss the different types of airway complications (AC) and their management based on recent literature 
reviews and institutional experience.
Recent Findings  AC are now less frequent due to improvements in procurement, surgical techniques, and post-operative manage-
ment of lung transplant. Risk factors for AC are well described and involve both donor and recipient factors. The management of 
airway complications is not universally agreed upon, and data regarding the efficacy of different modalities is limited.
Summary  Airway management requires a multidisciplinary approach between interventional pulmonary, lung transplant, and 
occasionally surgical teams. With small or limited airway defects, we advocate for conservative medical management. For 
more extensive airway complications, advanced bronchoscopic techniques may be utilized with good outcomes. Research 
is needed to validate the efficacy of customized silica stents for airway complications.

Keywords  Lung transplant complications · Anastomotic complications · Advanced bronchoscopy · Bronchial stenosis · 
Anastomotic necrosis · Anastomotic ischemia

Introduction

According to the United Network for Organ Sharing (UNOS), 
a record number of lung transplants were performed in the 
USA in 2022 totaling 2692 [1]. As the number of lung trans-
plants increases there is a need to enhance the management of 
post-operative complications associated with lung transplant 
including airway complications (AC). Airway complications 
in patients after lung transplantation are identified at a rate 
ranging from 2–33% with an average rate of approx. 7–8% of 
patients [2•, 3••, 4, 5]. Part of the reason for the large range in 

reported rates of airway complications after lung transplant is 
due in part to the lack of a standardized definition of each of 
the respective airway complications. In 2018, the International 
Society for Heart and Lung Transplantation (ISHLT) created 
a standardized grading system for airway complications after 
lung transplant [3••]. Recent trends in the literature detailing 
the presence of airway complications do show modest improve-
ment in the current rates of AC over historical rates of AC. 
However, airway complications remain a significant source of 
morbidity and mortality after lung transplant [4, 6–9]. A review  
of the airway complications in lung transplantation is warranted. 
In this manuscript, we will review the literature involving airway 
complications in lung transplant and provide our clinical experi-
ence regarding the management of airway complications.

Pathophysiology

The pathophysiology of the development of AC is thought 
to be related to ischemia of the donor airway [10–13]. The 
identified risk factors are thought to directly or indirectly 
contribute to decreased blood flow to the donor airway. This 
pathway eventually gives rise to the various forms of AC. 
On the molecular level, one proposed mechanism for the 
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development of airway complications after lung transplant 
may be the up-regulation of hypoxia-inducible genes in the 
donor airways in response to hypoxemia [14]. It is not yet 
fully understood how this process occurs at a cellular level.

Before the transplant, the blood supply to the donor airway 
is derived from two sources: the pulmonary artery carrying 
relatively deoxygenated blood and the bronchial arteries car-
rying oxygenated blood from the aorta or a branch thereof. 
There is an anastomosis of the dual blood supplies of the 
donor airway in the submucosal vascular plexus of the air-
way. At the time of organ procurement, the bronchial arteries 
supplying oxygenated blood from the systemic circulation are 
interrupted and not anastomosed. The donor airway becomes 
dependent on retrograde perfusion from the relatively deox-
ygenated blood coming from the relatively low-pressure 
pulmonary arterial source [2•, 3••]. This ischemic period 
lasts approximately 2–4 weeks until neovascularization of 
the donor airway occurs from the ingrowth of new vessels, 
providing antegrade perfusion from a systemic source and 
restoring the dual circulation of the donor airway.

Types of Airway Complications

In the 2018 ISHLT document, five different types of AC 
were described [3••]. The five types of AC are ischemia, 
necrosis, dehiscence, stenosis, and tracheobronchomala-
cia. Other groups have described fistulas and other airway 
complications outside of the five described by the ISHLT, 
but these will not be discussed here [15]. It is important 
to understand that while the airway entities are described 
as distinct, they can co-exist with each other, and they can 
evolve if the primary inciting pathology is not mitigated. 
For example, ischemia can become necrosis or dehiscence 
over time. The key feature linked to the development and 
progression of AC seems to be the development of donor 
airway ischemia in the critical perioperative period from 
time zero to 2–4 weeks post-transplant [2•, 3••]. The 
presence of infection or inflammation in this period is 
also an important driver of the progression of AC [2•, 
3••]. Because of this, treatment of AC is mainly focused 
on the prevention of donor airway ischemia, prompt iden-
tification and treatment of infection, and early recognition 
of AC. Frequently, both diagnostic and therapeutic bron-
choscopy are used in the management of airway complica-
tions together with medical management. Surgical man-
agement is infrequently employed and only in extreme 
cases when medical and advanced bronchoscopic manage-
ment has been tried and failed. Below, we will discuss the 
five types of airway complications and their management. 

Ischemia and Necrosis

The 2018 ISHLT grading system starts with the AC of 
ischemia and necrosis and treats them as a single entity on 
a spectrum rather than two distinct entities (see Table 1). 
In this system, an AC is graded by its location and extent 
respectively, each of which receives a letter grade that 
denotes the most accurate appearance on diagnostic bron-
choscopy performed in the first 2–3 weeks post-transplant 
[3••]. The appearance at bronchoscopy is denoted with a 
letter corresponding to the relative time elapsed since the 
transplant. For example, a bronchoscopy performed 2 weeks 
after the transplant would be denoted by TW2 using W for a 
week and 2 to denote how many weeks had passed since the 
transplant. T refers to transplant in the numbering scheme 
serving to remind that the relative time zero for reference 
is the time the transplant was performed. Ischemia and 
necrosis are graded similarly, please refer to the accom-
panying figure for a description of the grading of ischemia 
and necrosis. For the purposes of grading, ischemia refers 
to the mucosal appearance of inflammatory infiltration 
usually manifesting as edema of the mucosa, hyperemic 
appearance, and/or mucosal sloughing. Pseudomembranes 
can also be classified as evidence of ischemia if present and 
related to ischemia. Judgment must be used to differentiate 
pseudomembrane or edema formation as a byproduct of 
infection versus ischemia with attempts to only grade the 
pseudomembrane extent due to ischemia and not infection. 
It can be difficult to impossible to differentiate the appear-
ance on bronchoscopy as arising from infection or ischemia 
visually alone. This can make grading on this scale dif-
ficult and somewhat subjective. Our experience is to sug-
gest using microbiologic data to support conclusions about 
appearance and achieving group consensus on the use of 
microbiologic confirmatory studies such as BAL integra-
tion into the proposed grade of ischemia in order to achieve 
some consistency in the application of this additional data. 
Frequent reassessment bronchoscopy is also advised along 
with revision of grade after or during the treatment of infec-
tion. This approach is one way to integrate microbiologic 
data, time, and response to treatment into a clinical path-
way to differentiate infection-related complications from 
ischemia-related complications when possible. Necrosis is 
further along the spectrum of ischemic injury and is char-
acterized by gray or black devitalized tissue appearing as 
plaque. Necrosis frequently involves the mucosa as well as 
deeper layers of the anastomosis which are not always vis-
ible during bronchoscopy but may be visible with imaging 
or other modalities. Necrotic appearance characteristics can 
also co-exist with infection, and the grader must similarly 
use clinical judgment to assign a grade in an accurate and 
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reproducible manner when the presence of confounding 
appearance characteristics of infection may be present.

Dehiscence

Dehiscence is another form of AC characterized by full-thick-
ness bronchial wall separation of the anastomosis. If ischemia 
or necrosis is also present with dehiscence during surveillance 
bronchoscopy, then the AC are each graded separately accord-
ing to the proposed grading system for each entity. Dehis-
cence may also occur in the presence of infection, but due to 
its unique appearance, it is somewhat easier to identify and 
grade reproducibly in the presence of infection. The manage-
ment of dehiscence is distinct from ischemia and necrosis and 
often requires more expedient management than ischemia and 
necrosis. Please see Table 1 for a detailed description of the 
grading of dehiscence. Often, advanced bronchoscopy tech-
niques such as stenting and medical management are neces-
sary to manage dehiscence.

Tracheobronchomalacia

Tracheobronchomalacia (malacia) refers to a dynamic reduc-
tion in the cross-sectional area of an airway of greater than 
50% during expiration. Unlike the other entities, the grading 
system for malacia does not reference extent, but the extent 

must be greater than a 50% reduction in cross-sectional area 
by definition to qualify to be graded [3••]. Grading extent 
was deemed too difficult as it requires awake bronchoscopy 
which is not always possible within the first 2 weeks of lung 
transplant post-operative clinical course [3••]. It is graded 
as “A” if it is located within 1 cm of the anastomosis and 
“B” if it is diffused or involves the anastomosis and beyond.

Bronchial Stenosis

Bronchial stenosis is the most common AC found after lung 
transplantation [2•, 3••]. It refers to a fixed decrease in the 
caliber of the airway. It is distinct from a simple size mis-
match of the diameter of the donor and recipient airways. To 
grade the extent of stenosis, refer to the caliber of the donor 
airway distal to the anastomosis to avoid classifying size mis-
match as stenosis. Stenosis may be caused by excess granu-
lation tissue which earlier literature before the 2018 ISHLT 
document was classified as a separate AC [15]. In the 2018 
ISHLT guideline, stenosis can be classified as central airway 
stenosis (CAS) if it is located at the bronchial anastomosis 
or within 2 cm of the anastomosis. It is classified as distal 
airway stenosis (DAS) if the stenosis affects only the airways 
distal to the anastomosis by more than 2 cm. DAS can exist 
together with CAS or on its own. Please see the included 
Table 1 for a description of the grading of bronchial stenosis.

Table 1   2018 ISHLT adult and pediatric airway complications after lung transplant: proposed grading system [2•]

Table adapted with permission from “ISHLT Consensus Statement on adult and pediatric airway complications after lung transplantation: Defi-
nitions, grading system, and therapeutics,” 2018

Ischemia and necrosis (I) Dehiscence (D) Stenosis (S) Malacia (M)

Location a. Perianastomotic—within 1 cm of anastomosis
b. Extending > 1 cm from anastomosis to major 

airways (i.e., bronchus intermedius and/or 
distal left mainstem)

c. Extending > 1 cm from anastomosis further 
than grade b into lobar or segmental airways

a. Cartilaginous
b. Membranous
c. Both

a. Anastomotic 
involvement only

b. Anastomotic and 
lobar/segmental 
involvement

c. Only lobar 
segmental without 
anastomotic 
involvement

a. Perianastomotic—within 1 cm 
of anastomosis

b. Diffuse—involving the anas-
tomosis and beyond by more 
than 1 cm

Extent a. < 50% circumferential ischemia
b. > 50 to 100% circumferential ischemia
c. < 50% circumferential necrosis
d. < 50 to 100% circumferential necrosis

a. 0 to 25% of circum-
ference of airway 
involved

b. 26 to 50% of cir-
cumference of airway 
involved

c. 51 to 75% of cir-
cumference of airway 
involved

d. 76 to 100% circum-
ference of airway 
involved

a. 0 to 25% reduc-
tion in cross-
sectional area

b. 26 to 50% reduc-
tion in cross-
sectional area

c. 51% but less than 
100% reduction 
in cross-sectional 
area

d. 100% reduction 
in cross-sectional 
area
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Risk Factors for AC

There are many surgical and non-surgical risk factors asso-
ciated with the development of AC post lung transplanta-
tion. Broadly, these factors contribute to the development 
of ischemia, inflammation, and infection. The risk factors 
are listed in the included figure in table format (see Table 2).

Mechanical Ventilation

Mechanical ventilation is necessary to support organ pro-
curement and implantation in a successful lung transplant. 
However, the duration of the exposure of the donor airway 
to positive pressure has been associated with an increase 
in AC. A donor mechanical ventilation duration prior to 
organ procurement of between 50 and 70 h was a risk 
factor for the development of AC after lung transplant in 
one study [16]. This is presumably due to the negative 
effect of higher airway pressures leading to higher perfu-
sion pressure necessary to maintain the perfusion to the 
donor tissue via the low-pressure pulmonary artery circu-
lation. Another study in a dog model of lung transplant 
identified less donor airway blood flow in the mucosa via 
Doppler velocimetry in higher positive pressure (PEEP) 
settings [13]. Studies have also shown the negative impact 
of PEEP on the anastomosis site and suture integrity [7, 
10, 15, 17, 18].

Donor‑Recipient Height Discrepancy

Discrepancy in donor and recipient height has been identi-
fied as a contributing factor in the development of AC fol-
lowing lung transplantation [3••]. The circumference of the 
airway in both the donor and the recipient is directly propor-
tional to their respective heights [3••]. To mitigate the risk 
of anastomotic mismatch, meticulous matching of donor and 
recipient dimensions is undertaken. For shorter patients, one 
practice is to procure larger lungs and surgically downsize 

them prior to implantation. This approach helps to circum-
vent prolonged waiting times on the transplant list and 
accounts for occasional size discrepancies in donor-recipient 
matching.

Hypotension

Low systemic perfusion states are commonly observed dur-
ing the post-transplant course of lung transplant patients. 
Systemic hypotension can directly lead to diminished blood 
flow to the donor airway anastomosis site, exacerbating 
perfusion issues and increasing the risk of AC. Immediate 
evaluation and support for systemic hypo-perfusing states 
are crucial. The 2018 ISHLT document acknowledges the 
correlation between confirmed cases of AC and the inci-
dence of post-operative hypotension [3••]. This underscores 
the importance of prompt recognition and treatment of post-
operative hypotension in the comprehensive care of lung 
transplant patients.

Right‑Sided Anastomosis

The right-sided anastomosis is subject to higher rates of AC 
after lung transplant [9]. The reason for this is not known, 
but it may be speculated that the closer proximity of the 
thoracic aorta to the left-sided anastomosis may facilitate 
quicker neovascularization of the left-sided anastomosis.

Organ Perfusate

During the organ procurement process, both the type of 
perfusate solution and the route of its administration have 
been demonstrated to reduce ischemia–reperfusion injury to 
the donor airway, as evidenced by multiple studies [19, 20]. 
Owing to the positive outcomes, the use of low-potassium 
dextran plus glucose solutions, administered both retrograde 
and antegrade along with the addition of prostaglandin E1, 
has become the standard of care. This regimen aims to 
preemptively counteract ischemia and inflammation-driven 
pathways that could lead to complications such as donor air-
way edema, reperfusion injury, graft dysfunction, prolonged 
mechanical ventilation, and elevated rates of airway compli-
cations. Utilizing these advancements allows for extended 
preservation times for the donor airway.

Infection

Infection of the anastomotic site is the most common risk fac-
tor for the development of AC in lung transplant patients [21]. 
Fungi and other microbial pathogens have been demonstrated 
in the literature to be strongly associated with the presence 
of AC [21]. Because of this association between microbial 
contamination of the anastomosis and AC, preoperative 

Table 2   Risk factors for developing airway complications after lung

a. Mechanical ventilation
b. Donor-recipient height discrepancy
c. Hypotension
d. Right-sided anastomosis
e. Organ perfusate
f. Infection
g. Immunosuppressant choice
h. Ischemia time
i. Surgical technique
j. Acute cellular rejection
k. Primary graft dysfunction
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colonization of the donor airway is assessed. A clinical empha-
sis on aggressive, early treatment of post-operative airway 
infections is a routine part of lung transplant recipient care.

Immunosuppressant

Immunosuppressant agent choice can result in differences in rates 
of AC. Mammalian target of rapamycin (mTOR) inhibitors have 
been implicated in delayed anastomosis healing and increased 
rates of dehiscence of the anastomosis in the literature [22, 23]. 
The use of this agent is typically delayed or reserved for this 
reason. Corticosteroids were once believed to have an adverse 
effect on wound healing of the anastomosis in lung transplants, 
but later studies have not shown adverse effects of corticosteroids 
[18, 24–26]. Corticosteroids in more recent literature have been 
associated with improved outcomes including less granulation 
tissue and improved survival [18, 24, 26]. Controversy still exists 
regarding their use in this setting but is becoming more accept-
able, and withholding steroids is becoming less common.

Ischemia Time

The relationship between ischemia time and the develop-
ment of AC is complex. Studies have yet to establish a direct 
correlation between extended ischemic times of the donor 
airway and increased rates of AC [7, 17, 27–29]. Similarly, 
no increase in AC rates has been observed for the anastomo-
sis performed second in sequential double lung transplants 
[3••]. Research has indicated that longer periods of donor 
tissue ischemia are generally linked to poorer outcomes 
[27–29]. In these cases, patients can have higher rates of 
primary graft dysfunction, which can lead to shorter survival 
and higher rates of chronic lung allograft dysfunction. As a 
result, extended ischemic times are generally discouraged.

Surgical Technique

Surgical techniques were recognized to influence the devel-
opment of AC early in the development of lung transplan-
tation. The original technique of tracheal anastomosis for 
bilateral lung transplantation is no longer performed because 
of recognized associated with high rates of anastomotic 
ischemia [3••]. Over time it was shown that short donor seg-
ments within 1–2 rings proximal to the secondary carina have 
a lower incidence of AC. Wrapping the anastomosis in omen-
tal flaps, pericardial fat pads, arterial pedicles, and muscle 
flaps, all were tried in an attempt to improve donor tissue 
ischemia and did not result in any improvement in outcomes 
[3••]. In addition, it has been shown that avoiding dissect-
ing the donor bronchus free of its supportive tissue as much 
as possible may lead to less ischemia of the donor bronchus 
[3••]. Lastly, the technique of bronchial artery revasculariza-
tion (BAR) has been shown to minimize the development of 

donor airway ischemia [30–32]. This technique involves the 
identification of the bronchial arteries of the donor airway 
(two on the left and one on the right), procuring the descend-
ing aorta, and performing arterial revascularization at the 
time of airway anastomosis. Studies where this technique 
was performed have reported lower rates of AC, but due to 
the complexity of the procedure required and the increased 
ischemic time to perform the multiple anastomoses, it is not 
routinely performed [30, 32]. Multiple groups have reported 
a reduction of AC when using a bundle approach to com-
pleting the anastomosis [2•, 8, 33]. This included favoring 
an end-to-end anastomosis, performing anastomosis at the 
secondary carina, placing a running suture on the membra-
nous anastomosis, and then using figure-of-eight sutures for 
the cartilaginous portion of the anastomosis. No randomized 
controlled trial data are available to suggest that a particular 
anastomosis technique is superior.

Acute Cellular Rejection

Acute cellular rejection (ACR) is also associated with AC 
and airway ischemia in the literature. ACR has been associ-
ated with reduced perfusion of the donor airway as assessed 
by Doppler blood flow in the donor airway submucosa [34]. 
Despite this finding, one document failed to find an associa-
tion between the presence of ACR and airway ischemia and 
dehiscence [3••]. Overall, the association between ACR and 
AC is complex, and more research is needed to understand 
this relationship.

Primary Graft Dysfunction

Primary graft dysfunction (PGD) has also been associated 
with AC. Patients with PGD typically remain intubated 
longer and require higher PEEP than their lung transplant 
counterparts who do not have PGD [7, 10, 15]. The higher 
PEEP and longer mechanical ventilation times have been 
shown to be associated with increased bronchial wall and 
anastomosis stress [7, 10, 15]. PGD also has implications 
for 90-day and 1-year mortality [35, 36].

Management

The management of airway complications is not univer-
sally agreed upon. Data regarding management is limited 
to case series of patients and/or single center experiences. 
We manage airway complications based on our previous 
experience, the degree of dehiscence that is present, and 
the presence of related complications. Many experienced 
clinicians advocate for conservative management if the 
defect is small or limited to just the mucosa/submucosa 
[3••, 9]. This approach may be more successful if no 
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associated complications such as pleural effusions or air 
leaks are present. If effusions or air leaks are identified, 
these should be addressed directly via drainage of effu-
sions or sealing of air leaks. Conservative management 
further consists of frequent surveillance bronchoscopies 
(approximately every 2–3  days) to document healing 
and assess for the presence of infection. This can help 
identify and treat infections that may be present and can 
guide changes in treatment strategy if the AC is worsen-
ing. Medical management can include changing the dura-
tion or magnitude of positive pressure ventilation guided 
by the principle of as low as reasonably achievable or 
ALARA to set the magnitude or duration of positive pres-
sure. Similarly, immunosuppressants can be reduced to the 
degree allowable to support the clearance of complicating 
infections.

More extensive dehiscence, necrosis, or stenosis can require 
advanced bronchoscopic management. Advanced bronchoscopic 
management can include balloon bronchoplasty, tissue ablation 
therapies, and stenting [5, 37–40]. Stents have been success-
fully deployed to seal defects and fistulae resulting from dehis-
cence [37]. Silicone stents have also been used in lung transplant 
patients with AC [5, 37–40]. Their use requires the application 
of rigid bronchoscopy which some authors recommend to avoid 
in lung transplant patients due to the theoretical risk of sheer 
stress on the anastomosis [3••]. There are fundamental differ-
ences regarding each stent type and their use which should be 
considered when deciding to place a stent for this indication. 
For example, self-expanding metal (SEM) stents are associated 
with less sheer stress on the anastomosis. They can be placed 
with or without the application of rigid bronchoscopy. Uncov-
ered SEM stents can facilitate neoepithelialization, a feature 
that can help stimulate healing, but can also lead to bronchial 
stenosis from the ingrowth of granulation tissue [5]. Some 
series show that SEM stents can be left in place for a relatively 
short duration of time and are subject to frequent bronchoscopy 

procedures to treat granulation tissue associated with their use 
[41]. Their removal is also complicated and can be traumatic 
once their use is no longer required after the stenosis or dehis-
cence heals [41]. For this reason, silicone stents do present a 
theoretical advantage in that there is less of a need to remove 
quickly to prevent the ingrowth of granulation tissue. They are 
also associated with theoretically less traumatic removal due to 
less ingrowth. And recently customized (both 3D printed and 
impromptu hand customized) silicone stents have been used in 
the management of transplant patients with AC with generally 
positive outcomes [39, 42, 43•] (see Fig. 1). Because of a bet-
ter fit, there may be advantages to custom silicone stent use, 
but research on outcomes is currently lacking. Stents are typi-
cally deployed for 6–8 weeks while healing of the defect occurs. 
Downsides to stenting include disruption of the muco-ciliary 
clearance mechanisms which can lead to in-stent restenosis from 
mucous. Stents can become colonized by microorganisms lead-
ing to infection. Lastly, stents can promote ischemia by caus-
ing excessive pressure on the mucosa, leading to disruption of 
mucosa or anastomosis. Stents can become occluded at their 
ostia by granulation tissue. Stents can migrate. For these rea-
sons, the shortest duration that is necessary for the healing of 
the defect is recommended.

Prior to deploying a stent, advanced bronchoscopic manage-
ment frequently requires other tools to support re-cannulization 
of the airway. For example, balloon dilation of a stenotic seg-
ment before stenting can establish patency that a stent can be 
inserted to maintain. Other ablative therapies such as lasers, 
electrocautery, argon plasma coagulation, cryotherapy, and 
brachytherapy have also been used to establish patency of the 
airway prior to stenting [2•, 3••, 44]. Recently, fibrin glue 
has also been used to seal small defects in airway dehiscence 
[44]. There is even a description of the repurposing of imag-
ing technology typically used for interventional procedures to 
support re-cannulization of a complete stenosis leading to a 
good outcome [45]. Surgical management of bronchial stenosis 

Fig. 1   A Photograph shows a 
left mainstem bronchial stenosis 
in an airway in a lung transplant 
patient with near complete 
restoration of patency after 
custom 3D-printed silicone 
stent deployment. B Photograph 
shows the same airway before a 
3D-printed stent was deployed 
with incomplete patency with a 
partially covered metallic stent 
deployed. Granulation tissue is 
seen growing between gaps in 
the stent architecture in

A. B. 
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including re-anastomosis, lobectomy, surgical bronchoplasty, or 
re-transplantation have been described but are rarely attempted 
[2•, 3••]. 

The practice of our group is to recognize that many air-
way complications will resolve with early medical manage-
ment and observation. We advocate for conservative man-
agement in the absence of a stent whenever possible. When a 
stent is needed, we use both silicone stents, with and without 
customization, and SEM stents. We perform frequent sur-
veillance bronchoscopy when stents are used to monitor for 
complications and treat them early. We meticulously size 
stents to balance maintaining patency and preventing migra-
tion against excessive mucosal pressure. We use routine stent 
hygiene protocols for all stents. We remove stents as soon 
as they are no longer necessary. We select the stent and size 
it for patients on a case-by-case basis and revise this on an 
ongoing basis to try to match the patient with the tool that 
will result in the best outcome.

Conclusion

Airway complications are a significant source of morbid-
ity and mortality after lung transplantation. Risk factors 
related to AC all directly or indirectly reduce blood flow to 
the airway leading to the different types of AC character-
ized above. Many of these risk factors are modifiable, and 
efforts should be made to mitigate these factors during the 
procurement, operative, and post-operative phases of lung 
transplantation. There is now a standardized grading system 
for airway complications after lung transplant [3••] that will 
hopefully facilitate future research in AC. We advocate for 
a conservative approach to small airway defects with medi-
cal management and serial bronchoscopic evaluation. When 
airway stenting is required, stents must be sized carefully to 
avoid complications, and we recommend both silicone and 
SEM stents. Routine stent hydration and post stent place-
ment surveillance are essential to good outcomes, and stents 
should be removed as soon as they are no longer necessary to 
maintain airway patency. More research is needed to better 
delineate the frequency and types of airway complications 
as well as their optimal management.
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