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INTRODUCTION

Chaque année, environ 4000 greffes pulmonaires sont enregistrées auprés de
I'International Society for Heart and Lung Transplantation (ISHLT). Les indications de
greffe pulmonaire sont, par ordre de fréquence, la bronchopathie chronique
obstructive (BPCO) et la fibrose pulmonaire idiopathique (FPI), puis la
mucoviscidose, et enfin le déficit en alpha 1 antitrypsine et I'hypertension artérielle
pulmonaire.

Le taux de survie aprés une greffe pulmonaire atteint actuellement 55% a 5
ans, ce qui est plus faible qu'aprés transplantation d’autres organes solides comme
le rein ou le foie. Cette mortalité est notamment imputable a l'apparition fréquente
d’'une dysfonction chronique (1). En effet les infections (hors CMV) et la dysfonction
chronique du greffon ou Chronic Lung Allograft Dysfunction (CLAD) sont les
principales causes de décés des la premiere année post greffe (2). La dysfonction
chronique du greffon affecte environ 50% des transplantés pulmonaires apres 5 ans
et est responsable de plus de la moitié des déces des 3 ans de survie (1,2). Une
dysfonction chronique du greffon est suspectée lorsque le volume expiratoire
maximal en une seconde (VEMS) et/ou la capacité vitale forcée (CVF) diminuent de
facon prolongée (plus de 3 semaines), une fois les causes de dysfonction aigue
eliminées (rejets aigus, infections, embolie pulmonaire...). Il faut alors rechercher une
cause spécifique réversible a la dégradation persistante de la fonction respiratoire
qui peut étre liee au greffon (rejet aigu persistant, azythromycin responsive allograft
dysfunction ou ARAD, sténose anastomotique...) ou non liée au greffon (pathologie
pleurale, diaphragmatique...). Le cas échéant, I'évolution vers un VEMS et/ou une

CVF inférieur(s) a 80% des meilleurs valeurs post greffe confirme le diagnostic de
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CLAD. Il se présente alors sous la forme de 2 entités possibles: le syndrome de
bronchiolite oblitérante ou bronchiolitis obliterans syndrome (BOS) et le syndrome
restrictif d'allogreffe ou restrictive allograft syndrome (RAS) (1). Le RAS, décrit
seulement depuis les années 2010, est le moins fréquent des deux formes de CLAD
mais est associé au pronostic le plus sombre. Il se définit par une CVF inférieure a
80% des meilleures valeurs post greffe durant au moins 3 semaines et est
caractérisé par un infiltrat pulmonaire interstitiel voir des signes de fibrose
prédominant dans les lobes supérieurs au scanner thoracique (3). Actuellement, peu
de facteurs de risque de RAS ont déja été identifiés.
Le BOS se définit par un VEMS inférieur a 80% des meilleures valeurs post greffe
durant au moins 3 semaines. Il se caractérise par une fibro-prolifération excessive
dans les petites voies aériennes conduisant a une bronchiolite oblitérante
responsable du trouble ventilatoire obstructif d’aggravation progressive. Le scanner
thoracique peut montrer des signes de bronchiolite et un «air trapping » en
expiration (1). Cette affection est médiée par des facteurs de risque allo-immuns
(rejet aigu cellulaire, bronchiolite lymphocytaire, rejet humoral) ou non allo-immuns
(infections respiratoires bactériennes ou fongiques, pneumopathies a CMV, reflux
gastro-oesophagien (RGO)) (4,5). Il semble que la bronchiolite oblitérante ne soit pas
toujours une atteinte fibrosante totalement fixée et qu’'une certaine réversibilité soit
possible, surtout a un stade précoce (6). Le RGO, par le biais de micro aspirations
répétées, pourrait donc étre un facteur favorisant réversible de BOS.

La prévalence du RGO est plus importante chez les patients présentant une
pathologie pulmonaire en stade terminal candidats & une transplantation pulmonaire
gue dans la population générale d’aprés une étude de 2005 (7), et dans cette méme

étude 21% des patients non symptomatiques sur le plan digestif présentent une pH
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métrie anormale confirmant un RGO. Aprés transplantation pulmonaire le RGO
atteint selon les auteurs de 50% a 70-80% des patients (4,8-10). Le rdle pathogéne
de l'acide gastrique est bien établi dans le cadre du RGO acide dont le traitement
médicamenteux de référence repose sur les inhibiteurs de la pompe a protons (IPP).
Cependant d'autres composants comme les sécrétions bilio-pancréatiques et le
reflux gazeux, qui constituent le reflux non acide, peuvent également étre déléteres,
en particulier chez les patients transplantés pulmonaires. Le diagnostic du reflux non
acide se fait grace a 'impédancemétrie (11).
Le traitement par fundoplicature laparoscopique est dans le cas général un
traitement de deuxiéme intention du RGO, apres échec d’un traitement par IPP bien
conduit et si une insuffisance du sphincter inférieur de I'cesophage (SIO) est en
cause (12). Chez les patients transplantés pulmonaires il n’existe pas de
recommandation générale actuellement et la décision de chirurgie est individualisée.
Les deux types de fundoplicature par laparoscopie sont la fundoplicature totale
circulaire dite opération de Nissen et la fundoplicature partielle postérieure dite
opération de Toupet enveloppant I'cesophage entre 180° et 270°. Les deux
techniques semblent avoir une efficacité similaire avec, en revanche, un taux de
dysphagie postopératoire et de récidives de RGO plus élevés aprés chirurgie de
Nissen (13). Les pratiques habituelles de notre équipe consistent en un traitement
probabiliste par IPP chez tous les patients transplantés, la réalisation systématique
d'une pH-impédancemétrie en post greffe et une indication de fundoplicature par
méthode de Toupet chez tous les patients porteurs d’'un RGO, acide ou non acide.

Il a été suggéré que la présence de macrophages alvéolaires contenant des
corps lipidiques phagocytés ou lipophages pouvait étre un marqueur des micro-

aspirations digestives dues au RGO, notamment chez les enfants présentant des
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pneumopathies a répétitions ou une maladie respiratoire chronique (14). Les
lipophages sont détectés par la technique de coloration a I'huile rouge ou Oil Red O
stain aprés cyto-centrifugation de I'échantillon, préparation aux vapeurs de formol et
coloration standard de May-Grinwald Giemsa pour formule. Un index est ensuite
établi entre 0 et 400 par analyse de la charge lipidique de 100 lipophages
consécutifs.  Aucune donnée n’'était disponible chez les patients transplantés
pulmonaires jusqu’en 2010 ou une étude monocentrique prospective sur 34 patients
transplantés pulmonaires a montré une sensibilité de 82% et une spécificité de 76%
entre un index de lipophages supérieur a 150 et une pH métrie anormale (15). C’est
le seuil de référence actuellement retenu par notre équipe pour l'analyse des
lipophages dans le LBA. Depuis, peu d'études ont étudié la corrélation entre
lipophages alvéolaires et RGO ainsi que le seuil de significativité de l'index de
lipophages.

L’objectif de notre travail était donc d’évaluer rétrospectivement la tolérance
de la fundoplicature et son efficacité sur 'amélioration de la fonction pulmonaire
chez les patients transplantés pulmonaires du CHU de Grenoble. Nous avons
également étudié la spécificité des lipophages alvéolaires comme marqueurs des

micro-aspirations digestives.
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Abstract

Background: Fundoplication for gastro-esophageal reflux disease (GERD) may
improve lung function and survival in lung transplant (LT) recipients, but morbidity
and potential benefits remain to be better reported.

Methods: Data were collected between 2002 and 2013 in 25 consecutive LT
recipients who underwent fundoplication. 24 hours pH studies, forced expiratory
volume in one second (FEV;) and lipid index (LI) in bronchoalveolar lavage (BAL)
were assessed before and after surgery.

Results: 25 LT recipients, 68% males, 44.9+16.6 years old had fundoplication.
Fundoplication was performed for abnormal pH studies (n=14, 56%) or suspicion of
lung allograft dysfunction (n=11, 44%). Before fundoplication, 20/24 (83%) patients
had abnormal pH studies, 8/25 (32%) had abnormal impedance measurement and
median [Q1-Q3] of LI in BAL was 9 [0-39]. Laparoscopic Toupet fundoplication was
performed with three conversions to laparotomy. After surgery, all patients had
normal pH studies; FEV; increased from 2.57+0.99 L to 2.82+0.98 L (p=0.0009) and
79.2+25.6 % pred to 87.2+23.6% pred (p=0.002), median [Q1-Q3] of LI decreased
from 9 to 8 [3-33] (p=0.59).

Conclusions: Laparoscopic fundoplication for GERD is safe in LT recipients and
significantly improves FEV;. Roles of LI in BAL need to be further studied before and

after fundoplication.

Keywords: lung transplantation; gastro esophageal reflux; laparoscopic Toupet

fundoplication; FEV1; 24-h pH studies; lipid index
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Introduction

Lung recipients are prone to many complications such as infections, rejections, micro
aspirations due to gastro-esophageal reflux disease (GERD), resulting in chronic lung
allograft dysfunction (CLAD) and its primary manifestation: Bronchiolitis Obliterans
Syndrome (BOS) (3,16). CLAD remains the leading cause of morbidity and death
after LT, accounting for 30% of late mortality (3,16,17). BOS occurs in approximately
50% of patients who survive five years after lung transplant surgery (1,2). Many
studies suggest that repeated bile acid micro aspirations due to GERD may promote
early BOS development via an inflammatory process and reduce survival in lung
transplant recipients (4,18,19). The presence of pre-transplant GERD seems to
cause a significant decrease in respiratory function and post-transplant survival (20).
GERD has a high prevalence among lung transplant recipients, is often
asymptomatic (7) and results in poor lung function (8,21). After lung transplantation,
many factors could contribute to increase the prevalence of GERD such as vagal
damage, immunosuppression, changes in intrathoracic volume and post
pneumonectomy reflux but these roles require clarification(9,22—-24).

Treatment by azithromycin, a well-established option to treat (25) and prevent (26)
BOS does not seem to protect lung against micro aspirations leading to long-term
allograft dysfunction (27). Fundoplication, an anti-reflux surgery, consists in a partial
or complete wrapping of the gastric fundus around the esophagus, and appears to
improve survival and protect lung function (28,29). Several biomarkers of pulmonary
aspiration can be studied by BAL. According to some studies, high lipid index in BAL
could be a marker of GERD (15); for other authors it is a non-specific marker found in

many respiratory diseases.
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The aim of this study was to assess the safety of fundoplication and the improvement
of lung function in lung transplant recipients six months after surgery. We also tested

the specificity of high lipid index in BAL as a biomarker of GERD.

Materials and Methods

We conducted a single center retrospective study at the University Hospital of
Grenoble. The Thoracic Transplant Group prospectively collected data from patient’s
records during each medical visit. All LT recipients (mono, bi-or cardiopulmonary
transplant) who had undergone an anti-reflux surgery between 2002 and 2013 were
studied.

Bronchoscopy was routinely performed at one, three, six months and one year post-
transplant with BAL and transbronchial biopsies. Spirometry was routinely performed
every month during the first year (at every patient visit) and then spaced. The last
FEV: before fundoplication (FEV; pre-fundoplication) and the best FEV; obtained in
the six months following surgery (FEV; post-fundoplication) were compared for each
patient.

Stage of BOS was determined according to ISHLT guidelines (1,30,31): BOS is
defined by decline of FEV; greater than or equal to 80% of baseline FEV; (average of
the two best postoperative values), and all specific causes leading to decline of
pulmonary function were eliminated before concluding BOS. During each endoscopy
performed for lung transplant monitoring, transbronchial biopsies were performed to
define the grade of parenchymal and bronchiolar acute rejection according to
International Classification(32). Moreover, we compared lipid index in the last BAL

before fundoplication and in BAL six months after surgery. The presence of
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intracellular lipid in BAL macrophages was detected by Oil Red O staining (Figure 1).

A lipid index greater than 150 was considered as abnormal (15).

Figure 1. Lipophages scoring (intracellular lipid in BAL macrophages detected by Oil

Red O staining)

24hours pH monitoring was systematically performed in lung transplant recipients
three months post transplantation since 2008. Previously, 24 hours pH monitoring
was performed for each patient with suspicion of digestive symptom of GERD, and
for patients with possible pulmonary manifestations of GERD such as unexplained
decline in FEVi, persistent acute rejection, abnormal LI in BAL. Esophageal
impedance was systematically performed to search for acid reflux and upper-third

esophageal reflux which is often associated with respiratory manifestations of GERD.
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Esophageal manometry was used to place the impedance sensor, and to make sure
of the lack of esophageal motor disorder, which would be aggravated by anti-reflux
surgery. Therefore, all included patients had a normal manometry. A study of gastric
emptying was performed only if a disorder of gastric emptying was suspected. The
percentage of reflux exposure time was measured and compared to the upper limits
of normal, according to studies of Zerbib (33) and Shay (34). We systematically
controlled 24-hours pH monitoring 3 months after GERD surgery and we compared
pH impedance results before and after fundoplication.

Standardized laparoscopic modified Toupet fundoplication was performed for acid or
non-acid reflux in lung transplant (35,36). After dissection of the hiatal pillars and
distal esophageal mobilization, a posterior crural repair using non-absorbable sutures
was realized. Partial fundoplication was performed by fashioning a posterior 270°
wrap at the expense of the anterior fundus face, without division of the short gastric
vessels. The back of the wrap was fixed to the right diaphragmatic crura with non-
absorbable suture. Then, each limb of the wrap was fixed to the esophagus using

non-absorbable sutures. A single surgeon performed all operations.

Continuous data are expressed as mean, standard deviation and median for normally
distributed parameters, as median, first and third quartiles for non-normally
distributed parameters, and as count and frequencies for qualitative parameters.
McNemar’s tests were performed to compare the status (abnormal or not) of LI, pH
and impedance, before and after fundoplication. FEV; before and after fundoplication
were compared with a non-parametric paired Wilcoxon's test. A p-value< 0.05 was
considered to be statistically significant. All statistical tests were performed using

Stata 13 (Stata Corp., College Station, TX, USA).
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Ethical Considerations:

Patients were informed on the risk-benefit balance before fundoplication by chest
physicians and the digestive surgeon. Participation in the database was a part of the
agreement signed when patients are listed for LT as a national policy of quality
control and clinical research conducted by the Agence de la BioMédecine, St Denis,
France. The National Commission for Protection of Patients’ Rights and Electronic
Data Recording (www.cnil.fr) approved our database and each patient listed for lung

transplantation in France.

Results

We included 25 patients out of 130 lung transplanted patients over the study period.
Indications for fundoplication were: abnormal 24-h pH study with or without digestive
symptoms of GERD (14 patients, 56%), suspected lung allograft dysfunction (11
patients, 44%). All anti-reflux procedures were performed after lung transplantation.
Median follow-up time of these 25 patients is 1742 days [Q1-Q3: 1306-3010]. The

main results are summarized in Table I.
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Table | - Demographics of patients

Number of patients 25
Age at transplant, y 449 +16.6 °
Male, n (%) 17 (68)

Type of transplant, n (%)

SLTx 7 (28)
DLTXx 17 (68)
Heart-lung 1(4)

Indication, n (%)

COPD 7(28)
Pulmonary fibrosis 2(8)
Pulmonary hypertension 2 (8)
Cystic fibrosis 11 (44)
Bronchiectasis 3(12)

Interval between LT and fundoplication, d 284 [191-533]

Hospital stay for fundoplication, d 2.9[2.0-5.0]°
BMI before fundoplication, kg/m? 21.1+3.8°
FEV,, L, % pred 2.57+0.99,79.2+25.6°

aMean + SD ; "median [Q1-Q3]

BMI, body mass index; COPD, chronic obstructive pulmonary disease; DLTX, double

lung transplant; FEV1, forced expiratory volume in 1 second; LT, lung transplantation;

SD, standard deviation; SLTX, single lung transplant
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All patients were treated by laparoscopic approach, except for one who was operated
by laparotomy to treat incisional hernia at the same time. Three conversions to
laparotomy were necessary, the first one for intestinal perforation treated by direct
suture, the second one to control a short gastric vessel bleeding; and the last one for
gastric wound resolved with gastric suture and covered by the wrap. Median hospital
stay for fundoplication was 2.9 days [Q1-Q3: 2.0-4.9]. If patients requiring conversion
to laparotomy are excluded, median hospital stay for fundoplication was 2.9 days

[Q1-Q3: 1.9-3.0].

Before surgery, 15 patients had clinical symptoms of GERD, with digestive
symptoms for 14 and extra-digestive symptom (cough) for one. There was a
significant improvement in reflux symptoms after surgery for all patients who
underwent fundoplication for digestive symptoms as these symptoms disappeared for
all patients after surgery. The patient with a persistent cough after fundoplication had
received a single lung transplant for pulmonary fibrosis. One patient did not undergo
impedance pH study before surgery but gastrointestinal endoscopy was directly
conducted because of dysphagia and showed stage 2 esophagitis. No proton pump
inhibitor (PPI) therapy was begun before pH studies for two patients. For the 22 other
patients PPI therapy was stopped at least 7days before pH studies, median [Q1-Q3]
time without PPI therapy before pH studies was 8 days [8-8]. Before surgery, 20
patients (83%) had pathological 24-hour pH studies and 8 patients (33%) had

abnormal impedance measurement, Table Il.
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Table Il - Results of impedance and 24-h pH studies before surgery, n= 24

Number of patients (%)

Reflux, n (%)
Upper third esophagus pathological
Non acid pathological
Acid pathological
Exposure time, n (%), h, mean £ SD
total abnormal acid
diurnal abnormal acid

nocturnal abnormal acid

8 (33%)
1 (4%)

20 (83%)

12 (50%), 14.2 £ 3.1
8 (33%), 12.8 + 7.0

13 (54%), 11.6 £ 4.5

After fundoplication, no patient had abnormal pH studies in 22 out 25 patients and no

patient had abnormal impedance measurement in 21 out 25 patients. Some patients

did not have post-fundoplication 24-h pH impedance measurements when collecting

data, due to patient refusal or for logistic reasons. Table Ill summarizes the difference

in mean FEV; pre and post fundoplication, for all 25 patients and for each initial

indication of fundoplication.
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Table IlI - Differences in FEV; pre and post fundoplication (mean = SD), for all

included patients and for each indication of fundoplication

Indication of

Suspected cases of lung

Abnormal pH studies with

tundonplication or without digestive All patients
undophicatl allograft dysfunction
symptoms
n (%) 11 (44) 14 (56) 25
Age,y 47,23 +16,35 45,01 +16,02 46.2+1 6.1
FEV, pre, L 2,54 +0,93 2,60 +0,94 2.57 +0.99
% 79,29 + 23,67 80,38 + 25,55 79.2+25.6
FEV; post, L 2,79 +0,93 2,78 +0,96 2.82 +0.98 (p<0.001)
% 87,78 +21,72 86,04 £ 24,65 87.2 + 23.6 (p=0.002)
Mean + SD

As regards with the whole group of patients, FEV; increased from 2.57+0.99 L to

2.82+0.98 L (p<0.001), and from 79.2+25.6 %pred. to 87.2+23.6 %pred. (p=0.002).

For the 14 patients operated for abnormal pH studies with or without digestive

symptoms of GERD, six months after surgery FEV; had increased for 10 patients,

decreased for one and was unchanged for 3. Among the 11 patients operated for

suspected lung allograft dysfunction, six months after surgery FEV; had increased for

7, decreased for 3 and was unchanged for one (Figure 2).
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Figure 2. Evolution of FEV; from pre to post fundoplication, in L and % pred, for each

patient

Another way to express the results is to consider the presence or absence of BOS.
Before fundoplication, 7 patients had BOS and 6 months after fundoplication, BOS
was persistent for 5 of these 7 patients. On latest news, 4 of these 7patients still had

BOS and two new patients had BOS too.

Lipid indexes were available for 23 patients before surgery and 21 patients after
surgery. The patients with missing data were excluded from the analysis. With a
pathological threshold of 150, only one patient had abnormal LI in the last BAL before
surgery and no patient had abnormal LI in BAL after surgery. We also compared the

median [min-max] LI: before surgery median index was 9 [Q1-Q3: 0-39], and after
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surgery median index was 8 [Q1-Q3: 3-33], p=0.59. After surgery, LI increased for 10

patients and decreased for 9 patients.

BMI was unchanged between pre-fundoplication (21.1+0.8 kg/m?) and six months

post-fundoplication (21.2+0.6 kg/m?).

There was no surgically related death or serious post-operative complication. During
6 months following surgery, one patient developed subcutaneous hematoma, six
patients developed postoperative dysphagia, five patients developed spontaneously
resolving diarrhea, one patient developed postoperative incisional hernia and one
patient had recurrence of GERD. Two patients were re operated, one for

subcutaneous hematoma and the other for incisional hernia.

Discussion

Laparoscopic fundoplication for GERD resulted in a significant increase in FEV; with

an excellent safety profile in those frail patients.

Regarding lung function, Palmer et al. reported the first case with improvement after
fundoplication for GERD as a reversible cause of allograft dysfunction in a patient
who underwent lung re transplantation for BOS (37). Since then, many authors have
suggested that anti reflux surgery may improve survival and lung function by
decreasing bronchial inflammation, as summarized in a recent review (22). Some
publications only showed a decrease in the rate of lung function decline (11,38,39),

and others showed an actual improvement of FEV;, such as Davis et al. with an
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improvement in FEV; by an average of 24% six months after fundoplication, and
Hoppo and colleagues with an improvement of most recent post anti-reflux surgery
FEV: of 91% in lung transplant patients (9,28). Survival benefits were showed by
Davis et al. who demonstrated an overall one-year survival in the fundoplication
group of 95% versus 78% in the overall series, and a 3 and 5 year survival of 86%
and 71% in the fundoplication group as compared with 69% and 48% in the overall
series (9).

Some authors also suggest that early fundoplication (nhot more than three months
after transplantation) may improve FEV; while late fundoplication can stabilize lung
function at best (40), with an example of development of BOS in 16% of 67 patients
undergoing early fundoplication and 48% of 117 patients undergoing late
fundoplication at one year post transplantation (22). Another example is a
retrospective study where 100% of the reflux patients with early surgery
(fundoplication at 43 + 32 days (median 36, range 0 to 87 days)) demonstrated
greater freedom from BOS than late fundoplication (surgery at 684 + 637 days
(median 447, range 106 to 2999 days)) at one and three years (29). Abbassi-Ghadi
et al. (11) and Robertson et al. (38) only showed a decrease in the rate of lung
function decline in their studies with a large mean interval between Ilung
transplantation and fundoplication of 1365 + 1381 days and 1053 + 881 days
respectively. Anyway, we demonstrated an improvement of FEV; in our population of
lung transplanted patient’s in spite of a relatively late anti-reflux surgery (more than
three months) with a median interval between lung transplantation and fundoplication
of 284 days [191-533]. We observed that patients with improvement in FEV; after
anti-reflux surgery underwent earlier surgery than patients with stabilizing or

decreasing FEV; even though it did not reach significance (p=0.006) probably due to
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a lack of power, suggesting that the optimal time for fundoplication should be early.
However we acknowledge that the improvement of FEV; could be due to natural
improvement in the first 15 months post lung transplant and that the two main
limitations of all these studies including ours are their retrospective and uncontrolled
designs. Conduct a case-control study with a control group of lung transplant patients
with non-operated reflux was not possible. Indeed we have a too small cohort of
transplant patients. RCTs are needed for further evidences of the connection

between GERD and CLAD and for the role anti reflux surgery as well (41).

The presence of markers such as bile acid or pepsin in BAL seems to be an evidence
of aspiration of gastric content into transplanted lungs(10,18,42,43). Lipophages are
one of these potential markers and some authors have tried to establish a lipid index
reflecting gastro esophageal aspirations(15,44). These studies, including a small
number of patients, did not allow the precision of a reference index with different
thresholds of significance. The lack of precision, the subjectivity of LI and a significant
inter- and intra-observer bias probably lead to a poor reproducibility of the results
(45). The lack of correlation between LI in BAL and GERD is unexpected in our
study, even if the retrospective design and small number of subjects are limitations.
One of the hypotheses is a not valid reference threshold of 150. Concentration of
lipophages can be dependent of such factors as BAL technique, operator
dependence, the time interval between last aspiration and BAL, frequency of
aspirations and lipophagedetection is not standardized between centres. Further
prospective studies are necessary to standardize methods of sampling and detection

of lipophages, to establish a new pathological index for transplanted patients.
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Regarding peri-operative safety, median hospital stay for fundoplication was 2.9 days
[Q1-Q3: 2-5]. Three conversions to laparotomy were necessary for intestinal
perforation, bleeding and gastric wound without postoperative complications except
an increased length of hospital stay. The UK Northern Oesophago-Gastric Unit has
studied laparoscopic Nissen fundoplication in 16 lung transplant patients and showed
no peri-operative mortality or major complications without conversion to an open
procedure, two patients developed post-operative dysphagia, the mean + SD hospital
stay was 2.6 + 0.9 days(38). In the St Mary’s Hospital London group study, 38 lung
transplant patients underwent laparoscopic Nissen fundoplication with a mean £ SD
hospital stay of 2 +1 days (range, 1-7 days). In the 30 days after surgery, no patient
had a surgical complication, and one patient had persistent dysphagia, treated by
dietary measures(11). Cantu et al. reported a retrospective study of 457 patients with
84% laparoscopic Nissen (360° wrap), 6% open Nissen, 5% laparoscopic Toupet
(270° wrap), 4% Belsey-Mark Vs (left lateral thoracotomy through the sixth
intercostal space, 270° wrap), and 2% other types of fundoplication. They reported
no death during hospitalization and during 30 days after operation (29).

Therefore fundoplication seems to be relatively safe according to the literature. The
laparotomy conversion rate seems high in our study but the small number of patients
makes this not significant.

The Nissen technique is extensively reported while we used only Toupet technique.
In the literature, there are 15 RCT comparing Nissen and Toupet (3 by laparotomy,
12 by laparoscopy), whose results are sometimes conflicting. However two recent
meta-analyses concerning only laparoscopic studies have been published (13,46) .
Disappearance of subjective symptoms of GERD, overall patient satisfaction and

postoperative morbidity were similar between the two groups. The Nissen
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intervention is characterized by a shorter operating time and a better restoration of
the lower oesophageal sphincter pressure. In contrast, postoperative dysphagia rate
(including severe dysphagia), gas-bloat syndrome rate, postoperative endoscopic
dilatation rate and re-operation rate are lower in the Toupet intervention. That is why
authors conclude that Toupet fundoplication should be the technique of choice for
GERD treatment and this is the reason why we have used this technique in our
institution for several years.

Moreover, there were no significant differences in the intraoperative data between 68
transplanted patients and a non-transplant population of 63 patients in the study of
O'Halloran et al. in 2004 (especially no intraoperative or perioperative death) but
transplanted patients had an increased mean length of hospital stay (2.89 days vs
0.71 days) (47). This result is similar to that found by Abassi-Ghadi et al. with an
overall mean + SD post-operative hospital stay of 2 £ 1 days (range, 1-7 days) (11),
but a slightly shorter length of stay than our study; probably because of the limited
number of patients with one laparotomy who stayed 9 days and three conversions to

laparotomy who stayed 7,8 and 9 days.

Our results show that laparoscopic fundoplication for GERD is safe in LT recipients
and significantly improves FEV; but optimal time for fundoplication needs to be
further defined. As lipophages are one of potential biomarkers of GERD,
standardization in lipophages research is needed to specify a better index in

transplanted patients.
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COMCLUSION

Thése soutenue par: Pauline BADRIGNANS

Efficacité et tolérance de la fundoplicature chez les patients transplantés pulmenaires: étude
rétrospective chez 25 patients du CHU de Grenoble.

Les patients trensplantés pulmonaires sont exposés 4 de nombreuses complications commea
les infections, les rejets et les micro-aspirations secondaires au reflux gastro-cesophagien — RGO,
pouvant conduire 2 la dysfonction chronigue du greffon ou Chronic Lung Allograft Dysfunction —
CLAD, dont |2 manifestation principale est le syndrome de bronchiolite oblitérante — SBO. Le SBO
survient chez environ 50% des patienis a cing ans de la greffe. De nombreuses éludes suggerent que
la présence d'un RGO raduit la survie des patients transplantés en favorisant le développement
précoce d'un SBO vig un processus inflammatoire qui ne repond pas, par définition, au traitement par
azithromyeine, Une chirurgie anti-reflux par fundoplicature semble en revanche améliorer la fonction
pulmonaire &t la survie. Un index élevé de lipophages dans la lavage bronchiolo-alvéolaire — LBA,
pourrait &tre un biomargqueur des micro-sspirations digestives.

Le bui de cette etude mono centrigue rétrospective mende sur 25 transplantes pulmonaires
consacutifs était dévaluer la tolérance de la fundoplicature, 'amélioration de la fonction pulmonaire
chez les patients greffés a six mais de cette chirurgie et la spécificité d'un indeX de lipophages mesuré
dans le LBA comme biomarguedr du RGO, Les données suivantes ont &t comparées avant at aprés
fundoplicature: pH métrie des 24 heures, volume expiratoire maximal en une seconde = VEMS, index
de lipophages dans le LBA. Les 25 patients inclus ont benéficié, devant une pH mélrie anormale ou
une suspicion de dysfonction du greffon, d'une fundoplicature de Toupet par chirurgie vidéo-assistée
avec trois conversions an laparotomia.

Aprés la chirurgie, tous les palients avaient une pH métrie normalisée et un VEMS amélioré
de fagon significative. Mos données confirment les données de la litdrature en faveur de la
reconnaissance du RGO comme une cause réversible de SBO dans le contexte du CLAD, De plus,
nos donnéges suggerent un bénéfice plus important sur la fonction pulmonaire d'une fundoplicature
précoce, probablement dans les ftreiz mois zuivant la greffe. Une corrélation entre index de
lipophages et la présance d'un RGO n'a en revanche pas été montrée, possiblement du fait du
caractére rétrospectif de notre étude et de son mangue de puissance. Cepandant l2 seull incertain de
positivité des lipophages ufilisé et le mangue de reproductbilité de la technigue de détection peuvent
aussi élre en cause. Par ailleurs la fundoplicature est bien tolérde méme chez les patients
transplantés, dans notre &tude comme dans la littérature. Enfin, la technique de Toupet pratiquée
chez nos patieniz semble comrélée a un plus faible nombre de dysphagies post opératoires et de
récidives de reflux que celle de Nissen et devrait étre la technique de choix pour le traitement
laparoscopique du RGO.

VI ET PERMIS DV IMPRIMER
Grenoble, le  OY (o2 2ail

LE DOYEN LE PRESI DE LA THESE
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RESUME

Contexte : La fundoplicature pourrait améliorer la fonction pulmonaire et la survie des patients
transplantés pulmonaires atteints de reflux gastro-cesophagien (RGO), mais la tolérance et les
bénéfices de cette intervention doivent encore étre précisés. Méthodes : Nous avons recueilli chez 25
transplantés pulmonaires les données suivantes, avant et aprés fundoplicature: pH métrie des 24
heures, volume expiratoire maximal en une seconde (VEMS), index de lipophages alvéolaires.
Résultats : 25 patients dont 68% d'hommes, agés de 44,9 +16,6 ans (11 mucoviscidoses, 7
bronchopneumopathies chroniques obstructives, 3 dilatations des bronches, 2 hypertensions
artérielles pulmonaires et 2 fibroses pulmonaires) ont bénéficié d’'une fundoplicature devant une pH
métrie anormale (n=14, 56%) ou une suspicion de dysfonction du greffon (n=11, 44%). Avant
lintervention, 20/24 (83%) patients avaient une pH métrie anormale, 8/25 (32%) une
impédancemétrie anormale et l'index de lipophages médian [Q1-Q3] était de 9 [0-39]. Trois
conversions en laparotomie furent nécessaires, la durée médiane d’hospitalisation [Q1-Q3] fut de 2.9
[2.0-5.0] jours. Aprés la chirurgie, tous les patients avaient une pH métrie normalisée et une
amélioration significative des symptdmes digestifs du RGO ; le VEMS augmentait de 2,57+0,99 L a
2,82+0,98 L (p=0,0009) soit de 79,2+25,6% a 87,2+23,6% de la valeur prédite (p=0,002) et I'index de
lipophages médian [Q1-Q3] diminuait a 8 [3-33] (p=0,59).

Conclusions : La fundoplicature est bien tolérée chez les transplantés pulmonaires et permet une
amélioration significative du VEMS. Le role de l'index de lipophages alvéolaire doit étre mieux

documenté.

ABSTRACT

Background : Fundoplication for gastro-esophageal reflux disease (GERD) may improve lung function
and survival in lung transplant (LT) recipients, but morbidity and potential benefits remain to be better
reported.

Methods : Data were collected between 2002 and 2013 in 25 consecutive LT recipients who
underwent fundoplication. 24 hours pH studies, forced expiratory volume in one second (FEV;) and
lipid index (LI) in bronchoalveolar lavage (BAL) were assessed before and after surgery.

Results : 25 LT recipients, 68% males, 44.9+16.6 years old (11 cystic fibrosis, 7 chronic obstructive
pulmonary disease (COPD), 3 bronchiectasis, 2 pulmonary hypertension and2 pulmonary fibrosis
patients) had fundoplication. Fundoplication was performed for abnormal pH studies (n=14, 56%) or
suspicion of lung allograft dysfunction (n=11, 44%). Before fundoplication, 20/24 (83%) patients had
abnormal pH studies, 8/25 (32%) had abnormal impedance measurement and median [Q1-Q3] of LI in
BAL was 9 [0-39]. Laparoscopic Toupet fundoplication was performed with three conversions to
laparotomy. The median [Q1-Q3] hospital stay was 2.9 [2.0-5.0] days. After surgery, all patients had
normal pH studies and digestive symptoms of GERD were significantly improved. FEV; increased from
2.57+0.99 L to 2.82+0.98 L (p=0.0009) and 79.2+25.6 % pred to 87.2+23.6% pred (p=0.002), median
[Q1-Q3] of LI decreased from 9 to 8 [3-33] (p=0.59).

Conclusions : Laparoscopic fundoplication for GERD is safe in LT recipients and significantly

improves FEV;. Roles of LI in BAL need to be further studied before and after fundoplication.
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