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Abstract

AIM: To performed remains a subject of debate and is
the principal aim of the study.

METHODS: This retrospective analysis included 73
patients with emphysema (2000-2012). The outcomes
of patients undergoing single-lung transplantation (SL)
(n = 40) or double-lung transplant (DL) (7 = 33) were
compared in a Cox multivariate analysis to study the
impact of the technique, postoperative complications
and acute and chronic rejection on survival rates.
Patients were selected for inclusion in the waiting list
according to the International Society of Heart Lung
Transplantation criteria. Pre and postoperative rehabili-
tation and prophylaxis, surgical technique and immuno-
suppressive treatment were similar in every patients.
Lung transplantation waiting list information on a national
level and retrospective data on emphysema patient
survival transplanted in Spain during the study period,
was obtained from the lung transplantation registry
managed by the National Transplant Organization (ONT).

RESULTS: Both groups were comparable in terms of
gender and clinical characteristics. We found significant
differences in the mean age between the groups, the DL
patients being younger as expected from the inclusion
criteria. Perioperative complications occurred in 27.6%
SL vs 54% DL (P = 0.032). Excluding perioperative
mortality, median survival was 65.3 mo for SL and 59.4
mo for DL (P = 0.96). Bronchiolitis obliterans and overall
5-year survival were similar in both groups. Bacterial
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respiratory infection, cytomegalovirus and fungal infec-
tion rates were higher but not significant in SL. No
differences were found between type of transplant and
survival (P = 0.48). To support our results, national
data on all patients with emphysema in waiting list were
obtained (7 = 1001). Mortality on the waiting list was
2.4% for SL vs 6.2% for DL. There was no difference
in 5 year survival between 235 SL and 430 DL patients
transplanted (P = 0.875).

CONCLUSION: Our results suggest that SL trans-
plantation in emphysema produce similar survival than
DL with less postoperative complication and significant
lower mortality in waiting list.

Key words: Lung transplantation; Single-lung; Survival;
Complications; Emphysema; Double-lung

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective and comparative study
of 2 cohort of patients with advanced-stage emphysema
who were performed uni or bilateral lung transplant. The
results of this study support the realization of single-
lung transplantation in most of the cases of emphysema
because it is technically simpler, it has less risk of surgical
sutures, and finally it has less immediate postoperative
complications. Single and double lung transplantation
has a similar long-term survival. Moreover, if a second
transplant is needed in the long-term, the contralateral
transplantation has the same initial transplant survi-
val if the patient remains in a similar clinical situation.
Survival Spanish national register does not show diffe-
rence between the two techniques too, supporting the
results of our relatively small series. This strategy of
performing single lung transplantation in most of the
cases of emphysema would encourage and enhance
the use of donors thanks to the twining procedure,
and would decrease mortality in the waiting list as
shown in the National Transplant Organization patients
analysed. Proper pre and postoperative prophylaxis and
postoperative early extubation protocol is essential to
achieve good results.

Borro JM, Delgado M, Coll E, Pita S. Single-lung transplantation
in emphysema: Retrospective study analyzing survival and
waiting list mortality. World J Transplant 2016; 6(2): 347-355
Available from: URL: http://www.wjgnet.com/2220-3230/full/
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INTRODUCTION

The number of solid organ transplantations performed
in Spain has steadily increased in the last 20 years from
around 1300 in 1989 to over 4000 in 2009™". This has
been possible thanks to a greater number of donors,
achieved as a consequence of a set of organizational
measures, known as the “Spanish Model”, directed by
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the Spanish National Transplant Organization (ONT)™.

However, this increase in organ donation does not
meet all lung transplantation requirements and, as in
the rest of the world, organ availability remains the
main limitation™. The latest data available indicate
that 238 lung transplantations, including combined
transplantations, were performed in Spain in 2012. Only
48% of candidates on the waiting list were transplanted
during this same year”!. The median time on the waiting
list was 163 d in 2011 (interquartile range: 65-303).
Waiting list mortality in the same period was 4.6%.
Moreover, 2.7% were taken off the waiting list due to
clinical worsening®..

Advanced-stage pulmonary emphysema is the
most common indication for lung transplantation”. In
2011, 29.5% of advanced emphysema patients were in
need of this intervention, 26.2% of whom had chronic
obstructive pulmonary disease (COPD) type 1, and
3.3% al-antitrypsin deficiency™. The question remains
whether single or double-lung transplantation should be
performed®™”®., Single-lung transplantation (SL) has the
advantage of making optimal use of available organs,
but some studies indicate better outcomes and survival
in patients with double-lung transplant (DL) compared
to SL recipients®®'”. However, SL is often performed in
older and retransplanted patients, who generally present
with more comorbidities'*!. One of the main problems
in SL is native lung hyperinflation™***, but minimally
invasive techniques such as video-assisted thoracos-
copic surgery (VATS)™ or bronchoscopic lung volume
reduction™>'®! are now available and have shown good
results. An appropriate clinical protocol implementing
these recent developments might help narrow the gap
in survival rates of single and DL patients reported in the
literature.

Our first goal was to evaluate our group’s 10-year
experience in lung transplantation in patients with
emphysema, in order to assess and compare survival
and outcomes of SL and DL recipients. We further
compared and assessed our results against national
data available in the Spanish Lung Transplant Registry
(RETP), in order to explore the impact of SL or DL on
patient survival and waiting list progress, and discuss
the consequences of the different approaches.

MATERIALS AND METHODS

Local (single-center) data

We conducted a retrospective study of the records
of patients transplanted in our center between 2000
and 2012. This study was approved by the Clinical
Research Ethics Committee of the Galician Healthcare
Authorities overseeing Complejo Hospitalario Univer-
sitario A Coruina (CHUAC). All procedures were perfor-
med in compliance with Spanish regulations and the
Declaration of Helsinki.

Spanish national data
Further assessment of our data required comparison
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Table 1 Demographic, clinical characteristics, and compli-

cations of patients in the single-center series 7 (%)

Study cohort Single-lung Double-lung P-value

n=173 n =40 n =33
Age in years 549+7.1 57.3+6.1 51.9+73  0.001
(mean + SD)
Gender (male) 62 (85%) 33 (82.5%) 29(87.9%)  0.520
Underlying disease 0.940
ol-antitrypsin 18 (24.6%) 10 (25%) 8 (24.2%)
deficiency
Chronic obstructive 55 (75.3%) 30 (75%) 25 (75.2%)

pulmonary disease

with Spanish national registry data. The 7 centers
performing lung transplantation in Spain started around
the same time; the economic and social status of the
population attended is similar in all of them, and all use
similar techniques and postoperative care protocols.

Lung transplantation waiting list information (1999
to 2012) on a national level was obtained from the ONT.
All Spanish transplantation teams pool their data in the
RETP that began its activity in 2001, the first year of
complete data availability. Follow up information from
patients transplanted between 2001 and 2012 was
selected.

General care protocol for lung transplant recipients
Patients were selected for inclusion in the waiting list
according to the International Society of Heart Lung
Transplantation criterial’”’. Between 2000 and 2003,
DL was preferred in emphysema patients < 60 years
of age, and SL was reserved for those > 60 years or
with comorbidities. However, in view of the good clinical
results with SL, we decided in 2003 that SL would be the
preferred approach in all cases, including o1-antitrypsin
deficiency. According to our protocol, the patient per-
forms physical and respiratory exercises during the
waiting period. Postoperative tracheostomy is used when
necessary due to prolonged intubation. In addition, SL
candidate receive antifungal prophylaxis with weekly
amphotericin B lipid complex via aerosol. Patients with
a history of recurrent infections also receive tobramycin
before surgery!*®.,

The surgical technique used by our group has not
undergone substantial changes since our program began
in 1999, and is similar to the recently described™.
Ventilation difficulties during the immediate postoperative
period are critical in SL in emphysema. Patients are
routinely extubated in the surgery room, or within the
following 6 h whenever possible. This is possible in most
cases, but patients requiring assisted ventilation after
surgery also benefit from an optimized care protocol,
including ventilation with 2 respiratory units.

Immunosuppressive treatment is described else-
where!®™ and consisted of triple therapy including basili-
ximab for induction, oral or intravenous cyclosporine,
azathioprine and decreasing doses of corticosteroids in all
cases. Cyclosporine and/or azathioprine were switched

Baishidenge ~ WJT | www.wjgnet.com

Borro JM et a/. Lung transplantation issues in emphysema

349

to tacrolimus and/or mycophenolate after repeated
acute rejection or persistent rejection. All patients
received antibacterial prophylaxis with amoxicillin and
clavulanic acid, modified after transplantation accord-
ing to the postoperative cultures of bronchial aspirate.
In addition, all patients received antiviral prophylaxis
with valganciclovir for 3-6 mo depending on their Cyto-
megalovirus (CMV) serology risk; antifungal prophylaxis
with fluconazole, followed by amphotericin B lipid
complex as described elsewhere'”, and trimethoprim
with sulfamethoxazole on alternate days were prescribed
to prevent infection by Pneumocystis carinii.

Hyperinflation during the long-term postoperative
period was treated with surgical or bronchoscopic
volume reduction®®?,

Statistical analysis
Transplanted patients (in our center and on the national

waiting list) were classified into 2 groups: SL or DL trans-
plantation. Combined transplants were not included.

The total of 73 patients in this single-center analysis
(see RESULTS) allows for the detection of a hazard
ratio (HR) = 2.6 with a confidence of 95%, and a
statistical power of 80%, assuming 56% of censored
measurements (percentage of patients alive after 5
years) and 54.7% of exposed patients (percentage of
patients receiving DL transplantation). A retrospective
analysis of the single-center data was performed com-
paring the demographic characteristics of the SL and
DL groups, followed by univariate analysis to compare
the qualitative variables, using the ;> test and student
t-test for quantitative ones. Kaplan-Meier survival curves
were compared using the log-rank test. The impact of
the type of transplant, infections (cytomegalovirus or
bacterial), and acute and chronic rejection on patient
survival was determined in the local setting using a
Cox multivariate analysis. Statistical analyses were per-
formed with SPSS 16.0. The statistical analyses were
review by Professor Salvador Pita, head of biostatistics
department and paper coautor.

RESULTS

A total of 280 patients were transplanted in CHUAC
between 2000 and 2012, of whom 73 had a previous
diagnosis of advanced-stage pulmonary emphysema:
40 underwent SL and 33 received DL. Both groups
were comparable in terms of gender and clinical charac-
teristics (Table 1). We found significant differences in
the mean age between the groups, the DL patients
being younger (Table 1), as expected from the inclusion
criteria.

The average preoperative forced expiratory volume
in 1 s (FEV1) was 22.89% = 6.95% (range 12%-49%).
The median follow-up of the series was 67.4 mo (range:
0-156.5 mo; interquartile range: 22.4-96.4). Perio-
perative medical and surgical complications (hemotho-
rax, lung edema, broncho-vascular sutures problems)
were reported in 11 patients (27.6%) in the SL group,
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Figure 1 Results of patient undergoing volume reduction surgery by video-assisted thoracoscopic surgery. A: CT before surgery (CT2); B: CT after surgery
(CT3); C: Spirometric values recovered after surgery. CT: Computed tomography; VATS: Video-assisted thoracoscopic surgery.

Table 2 Survival probability according to type of transplant

Time until Single-lung Double-lung
transplantation No. at risk Survival No. at risk Survival
probability probability

lyr 34 85.0% 26 78.8%
2yr 31 77.5% 24 72.7%
3yr 29 72.5% 2 66.7%
4yr 23 57.5% 20 60.6%
5yr 20 52.4% 17 51.5%

Log-rank test = 0.001; P = 0.976.

compared to 18 subjects (54%) in the DL group, which
was significantly higher (P = 0.032).

Complications reported during follow-up were
similar in both groups (Table 1). Rejection episodes
were treated with steroid boluses, combined with a
modification of the patient’s immunosuppressive treat-
ment when deemed necessary.

Clinically significant hyperinflation of the native
lung was detected in 3 SL patients during the follow-
up period. This was diagnosed by worsening respiratory
function, decreased %FEV: compared to initial post-
transplant values, and confirmed by high-resolution
computed tomography (CT). Transbronchial biopsy was
performed to rule out other possible causes of functional
deterioration, including bronquiolitis obliterative sind-
rome (BOS).

Volume reduction surgery by VATS was performed
in 2 patients. The first case experienced a significant
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improvement in functional capacity (Figure 1), recovering
pretransplant spirometric values, leading to a clear
improvement in the patient’s quality of life. The second
patient died 3 wk after the intervention due to sepsis
caused by lung infection. The third patient underwent
video-assisted bronchoscopic volume reduction. Endo-
bronchial valves were placed in 3 segmental bronchi of
the right upper lobe without incidents. Postoperative CT
imaging showed atelectasis at this site®; the patient
experienced clinical improvement from stage 3 to 2
in the Medical Research Council dyspnea functional
scale®®, improved exercise tolerance and better quality
of life, with no significant changes in spirometry. Lung
volume reduction by bullae resection was performed in
a fourth patient during the transplantation procedure
without incidents.

Postoperative mortality (within 30 d after surgery),
was significantly higher in DL: 4 patients (5.57%) died
in the immediate postoperative period, compared to 2
(2.73%) in the SL group. Regarding survival, 85% of
SL patients were alive one year after the intervention,
72.5% 3 years later, and 52.4% after 5 years, and in
DL, 78.8%, 66.7% and 51.5% respectively (Figure 2).
Survival probabilities are shown in Table 2. There were
no significant differences between the 2 survival curves
(P = 0.976). Multivariate regression analysis revealed
that the type of transplant performed, single or double-
lung, was not related to survival (P = 0.802), while age
and having COPD as the underlying disease did not
reach statistical significance (Table 3). Univariate and
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Table 3 Cox regression analysis to predict mortality adjusting for different variables

B SE Wald P-value HR 95%CI HR
Age in years 0.040 0.024 2.780 0.095 1.041 0.993-1.091
Gender (female) 0.475 0.391 1.481 0.224 1.609 0.748-3.459
Underlying disease (COPD) 0.737 0.407 3.278 0.070 2.088 0.941-4.651
Type of transplant (double-lung) -0.086 0.345 0.063 0.802 0.917 0.466-1.804

COPD: Chronic obstructive pulmonary disease; B: Regression coefficient; SE: Standard error; HR: Hazard ratio.

Table 4 Univariate and multivariate analysis of postoperative complications in relation to type of transplant 7 (%)

Single-lung n = 40

Double-lung n = 33

Univariate analysis Multivariate analysis'

P-value P-value OR (95%ClI)

Complications during follow-up

Bronchiolitis obliterans syndrome 22 (55.0) 16 (48.5) 0.579 0.475 0.7 (0.2-1.9)

Acute rejection episodes 18 (45.0) 18 (54.5) 0.417 0.397 1.6 (0.6-4.4)

Bacterial respiratory infections 27 (67.5) 22 (68.8) 0.910 0.597 0.7 (0.2-2.3)

CMV infection/ disease 19 (47.5) 9 (27.3) 0.077 0.104 0.4 (0.1-1.2)

Fungal infections 12 (30.0) 8(24.2) 0.583 0.807 0.9 (0.3-2.7)
"Multivariate logistic regression analysis adjusted for age, gender and underlying disease. CMV: Cytomegalovirus.

1.0 -

Table 5 Waiting list status of patients diagnosed with chronic Single-lung

obstructive pulmonary disease, emphysema or o.1-antitrypsin | T L Double-lung

deficiency | R S B

08 P (log rank) = 0.57
Final waiting list status Total | /O
Active Excluded Deceased Transplanted
SL No. 25 25 9 284 343 s o6 7
Total SL %  7.3% 7.3% 2.6% 82.8% 100.0% s
DL No. 35 51 40 532 658 2 |
Total DL %  5.3% 7.8% 6.1% 80.9% 100.0% E |
Total  No. 60 76 49 816 1001 © 04r
Total % 6.0% 7.6% 4.9% 81.5% 100.0%
Lung transplantation waiting list, Spain 1999-2012. SL: Single-lung; DL: 02+
Double-lung.
multivariate analyses of postoperative complications, 0.0
1 1 1 1 1 1 1 1

presented in Table 4, show that the occurrence of com-
plications was not related to the type of transplant,
even after adjustment for age, gender and underlying
disease.

The analyses of waiting-list national data included a
total of 1001 patients with emphysema, COPD or alfa-1
antitrypsin deficiency: 343 were SL patients and 658 DL
(Table 5).

Patient progress in the waiting list differed (P = 0.068)
depending on the type of transplant awaited: 83% of
those waiting for SL were transplanted, compared to
81% of DL waitlisted. In contrast, waiting list mortality
was higher in DL group (6.1% vs 2.6%) (Table 5). In
addition, time on the waiting list at national level was
longer in the DL than in the SL group (P < 0.001),
explained by the fact that patients in the SL group were
transplanted earlier (Figure 3). Notably, no significant
difference was found in survival-time curves between
DL and SL in patients with COPD, emphysema or al-
antitrypsin deficiency in the RETP (P = 0.875), shown in
Figure 4.
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Figure 2 Survival curves of emphysema patients transplanted with 1 or
2 lungs (single-center series), transplants performed between 2000 and
2012.

DISCUSSION

Several previous studies have compared follow-up
results of DL vs SL transplantation for emphysema,
and the general conclusion has been that survival
rates were better in the former case, at least in youger
patients®'*'), However, comparison groups were not
homogeneous and confounding factors were often
present. Cassivi et al'™” reported 5-year survival rates
of 66.7% in DL recipients, vs 44.9% in SL transplanted
patients, but most of the younger patients with a1-anti-
trypsin deficiency had received 2 lungs. We considered
the question of age, as Thabut et af® concluded in their
study that patients aged over 60 years may not have a

June 24, 2016 | Volume 6 | Issue 2 |



Borro JM et a/. Lung transplantation issues in emphysema

Last status in waiting list: Active
100 100 |
i i
2 80 Single- 2 80
%' Ingle-lung %l
L Double-lung 3
£ £
w 60 P =0.356 w 60
c c
Q0 Q0
© ©
o [=%
s 40 5 40
ES ES
20 20
I H‘T """ I
6 12 18 24 30 36
Time in waiting list (mo)
Last status in waiting list: Deceased
100 100
i i
g Scled g s
%' Ingle-lung %l
e Double-lung 3
£ £
0 P =0.705 w 60
c c
Q0 Q0
© ©
[=% [=%
k] 5 40
ES BN
20
| | IR [ | |
6 12 18 24 30 36

Time in waiting list (mo)

Last status in waiting list: Excluded
Single-lung
——————————— Double-lung
P =0.447
L \”7"‘ 1
6 12 18 24 30 36
Time in waiting list (mo)
Last status in waiting list: Transplant
Single-lung
Double-lung
B P < 0.001
L 1 1 T . ]
6 12 18 24 30 36

Time in waiting list (mo)

Figure 3 Time on lung transplantation waiting list according to final status. Patients diagnosed with COPD, emphysema or a.1-antitrypsin deficiency. National
Registry of Donation and Transplantation, Spain 1999-2012. Log rank test used for survival curves comparison. COPD: Chronic obstructive pulmonary disease.
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Double-lung (7 = 430)
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S
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2
a
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Figure 4 Post-lung transplantation survival of patients with chronic
obstructive pulmonary disease, emphysema or o.1-antitrypsin deficiency.
Data from the Spanish Lung Transplant Registry, transplants performed
between 2001 and 2012.

survival benefit after receiving both lungs, but younger
patients presented better survival rates after bilateral
lung transplantation™, Our single-center series is small
compared to those of other reports exploring this topic,
with the obvious limitations this brings, but on the other

JBaishideng® W]T I WWW.ngnet.COm 352

hand, this means that our protocols and surgical techin-
ques were totally homogenous. Multicenter studies
are based on large databases that can be inaccurate
or incomplete, and details that would have allowed to
investigate the mechanisms responsible for greater
survival after DL are often missing. For this reason,
Thabut et al'® were unable to differentiate causes of
death. Our study shows no differences in terms of
complications and survival in DL and SL patients. The
benefits of a slightly better long-term survival reported
in previous studies for DL recipients could be cancelled
out by higher waiting list mortality, if DL is the preferred
approach. Our results might be influenced by our
preoperative prophylaxis protocol aimed at prevention
of native lung colonization, early extubation (frecuentely
extubated in the surgical room in SL), appropriate
management of ventilation complications during the
early postoperative period, and long-term management
of hyperinflation. Our aim was to analyse fully com-
parable groups, and this was achieved in general terms,
as can be observed in the demographic and clinical
characterization of our series. Although the SL group
was older than the DL group, our results showed no
difference between the study groups in terms of long-
term mortality, nor was morbidity higher in the SL
group, as suggested in previous studies. Many authors
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Figure 5 Median time on waiting list in our hospital (Complejo Hospitalario Universitario A Coruiia) and other Spanish hospitals performing lung
transplantation. (Spanish national data; OTHER) in the context of the percentage of single-lung transplants (SL) performed from 2003 to 2010. Preference for SL
reduces the median number of days on the waiting list. CHUAC: Complejo Hospitalario Universitario A Corufia.

have advocated bilateral transplantion””*°*#**!arguing

that native lung hyperinflation may be responsible for
poorer results after SL transplantation. In our series, lung
volume reduction surgery was performed in 4 patients
with generally good results, and increasing nhumbers
of centers are implementing techniques such as VATS
and endobronchial valves®?, In the present clinical
setting, the possibility of appropriately controlling this
complication is high, and, moreover, SL is technically
simpler, anatomically less aggressive, and involves
shorter total ischemia time!®, which would explain the
lower perioperative morbidity and mortality rates in
our series. Furthermore, recent techniques such as
normothermic ex vivo lung perfusion systems may
allow the conservation and transplant of lungs in optimal
conditions, likely improving the present results®®*~%,
Another possible benefit of SL is the treatment of BOS™Y,
currently the main limiting factor for survival during
follow-up. The therapeutic strategy in SL-transplanted
patients is retransplantation in the contralateral side,
which has shown lower morbidity and mortality in various
series, compared to retransplantation in patients with a
previous bilateral transplant™?.

Raishidenge ~ WJT | www.wjgnet.com

353

The results of our single-center series suggest that
SL and DL transplantation have similar outcomes in
terms of survival, but SL recipients presented fewer
complications. Although this is a small series, our find-
ings correlate with the data from the national registry.
further showing lower mortality on the waiting list,
we believe SL transplantation would be the preferable
option in the context of organ shortages and waiting
lists, as suggested elsewherel®®**3%, Figure 5 shows
how our preference for SL has clearly reduced the
median number of waiting list days, compared to the
rest of Spanish hospitals performing this procedure. In
addition, our policy of performing preferably SL has led
to the implementation of the “twinning procedure”, 2 SL
performed simultaneously from 1 donor®'. Twinning in
the same hospital has been shown to be feasible with
adequate planning, permitting better use of donors and
reducing waiting list time and mortality. Our analysis of
the data from the Spanish Registry indicates that patient
progress on the waiting list is influenced by the type of
transplant awaited. Patient survival is associated with
the extra waiting time for DL, and advanced patients
presenting would clearly benefit from shorter waiting
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times. Munson et al®* advocate shortening waiting
list times with an optimized allocation program and,
specifically, the performance of SL, arguing that bilateral
transplantation maximizes the total number of life-years
gained post-transplant only when waiting lists are short
or if the local survival benefits of DL compared with SL
are large™*.

Our study, being small, retrospective and single-
center, has several limitations and therefore conclusions
drawn must be equally limited. However, it offers a
comparison of outcomes of both transplantation possi-
bilities in emphysema, while excluding the possible
confounders occurring in multicenter studies, such as
different care protocols used in the various hospitals,
different surgical tecniques, surgical teams or the lack
of complete, validated data, among others. In these
conditions, we have observed that the survival of both
groups is similar. The postoperative complications in our
group, with mortality rates twice those of DL transplant
recipients, are consistent with longer and more complex
interventions requiring double the number of sutures
that increase the risk of complications.

In conclusion, our results suggest that SL could
be the best option in the present clinical scenario, and
we believe that this should be the treatment of choice
in most of emphysema patients. This approach, in
our experience, has no impact on patient survival or
complications, may alleviate donor organ shortage, and
contributes to decreasing morbidity and mortality on
the national waiting list. In addition, this approach also
allows contralateral transplantation, if needed to solve
future complications™®,
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COMMENTS

Background

Advanced-stage pulmonary emphysema is the most frequent indication for lung
transplantation. However, whether single-lung transplantation (SL) or double-
lung transplant (DL) transplantation should be performed remains a subject of
debate.

Research frontiers

It is known that the quality of life in single lung transplantation is usually similar
to double lung. Therefore, the shortage of organs and the consequent waiting
list mortality encouraged to make unilateral transplantation is emphysema
patients since it would reduce waiting list times, if they can provided that long-
term survival were similar for both.

Innovations and breakthroughs

These study results show similar survival for uni and bilateral lung trans-
plantation in patients with emphysema, with less immediate postoperative
morbidity and mortality. Survival Spanish national register does not show
difference between the two techniques too. Likewise, mortality in national
waiting list is significantly higher in the group of both lungs. Only infections are
more prevalent in the group-lung without statistical significance.
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Applications

The results obtained reinforce their decision that single lung transplant is the
transplantation of choice in most cases of emphysema without bacterial or
fungal colonization.

Peer-review
This article is interesting and has a good potential.
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